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HOW TO USE THE SOIL SURVEY
REPORT

HIS SOIL SURVEY of the Eastern Stanislaus Area will serve several

groups of readers. It will help farmers in planning the kind of man-
agement that will protect their soils and provide good yields. It also adds
to our knowledge of soil science.

Locating the soils

Use the index to map sheets at the back of this report to locate areas
on the large map. The index is a small map of the county on which
numbered rectangles have been drawn to show where each sheet of the
large map is located. When the correct sheet of the large map has been
found, it will be seen that boundaries of the soils are outlined, and that
there is a symbol for each kind of soil on the map. Suppose, for example,
an areq located on the map has the symbol HdB. The legend for the de-
tailed 1|‘|:|1]1r shows that this symbol Ed{-.nt.iﬁes Hanford sandy loam, 3 to 8
percent slopes. This soil and all others mapped in the county are de-
seribed in table 2 in the section “Descriptions of the Mapping Units.”

Finding information

This report contains sections that will interest different ZTOnps of read-
ers, as well as some sections that may be of interest to all.

Farmers and. those who work with farniers can learn about the soils n
the section “Deseriptions of the Mapping Unils,” and then tnrn to the
section ““Use, Management, and Productivity of Soils.” In this way they
first idcntif}' the sotls on their farm and then learn how these soils can be
managed and what _:.-'1!-‘](1.‘-] can be expected. The “Guide to Mapping Units
and L:lptlhil.ihy Units™ al the back of the report will s‘ltnp]if%r use of the
map algl m}lmrL. This guide lists each soil and Tand type mapped in the
Area, and the page where each is deseribed. It also lists, for each soil
and land type, the capability unit, and the pages where each unit is
deseribed.

Seentists aned obfers who are dnterested will find information about how
the soils were formed and how they were elassified m the section “Forma-
Lion and Classification of Soils”

S fredenta, leaolrs, and otfier wsers will find information about soils and
their management, in various parts of the report, depending on their
particalar interest.

Newoomers in the Area will be especially interested in the section *Gen-
eral Soil Map,” where broad patterns of soils are deseribed. They may
also be interested in the section “General Nature of the Area,” which gives
additional information about the Area. 2
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Fieldwork for the survey was completed in 1957. Unless otherwise
ind:t-.uml‘, all statements in the report refer to conditions in the Area
at that time. The soil survey of the Area was made by the California
Agrienltural Experiment Station and the Soil Conservation Service and
15 part of the technical assistance furnished to the S.T. and J. and Salida
So1l Conservation Districts.
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SOIL SURVEY OF THE EASTERN STANISLAUS AREA,
CALIFORNIA

REPORT BY RODNEY J. ARKLEY, UNIVERSITY OF CALIFORNIA

SOILS SURVEYED BY RODNEY J. ARKLEY AND GALEN SMITH, UNIVERSITY OF CALIFORNIA; AND DONALD F. RAPPAR-
LIE, HAL L. HILL, AND ALLAN POPE, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UNIVERSITY OF CALIFORNIA AGRI-
CULTURAL EXPERIMENT STATION

HE EASTERN STANISLAUS AREA is in the east

central part of the Great Valley of California ﬁ;(f. 1)|
The main part of the Area is bounded on the north by
the Stanislaus River, on the west by the San Joaquin
River, on the south by the Merced County line, and on
the east by the Tuolumne County line. Also included is a
small triangular section at the northern tip of the county.
This part of the Area is bounded on the west by the San
Joaquin County line, on the northeast by the Calaveras

l

"
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Figure 1.—Location of Eastern Stanislaus Area iu California.

County line, and on the south by the 38th parallel. The
total extent of the Area is 475,546 acres; of this, 12 square
miles, or 7,680 acres, are in the small triangle at the north.

The part of Stanislaus County between the 38th parallel
and the Stanislaus River is covered by the “Soil Survey
of the Stockton Arvea, California”(27),* and the part of
the county lying west of the San Joaquin River is covered
by the “Soil Survey of the Newman Arvea, California”
(19). A part of the Area was covered by an earlier soil
survey in 1908 (77), and all of the Area except the north-
ern triangle, ov corner, was included in a recounnaissance
soil survey made in 1915 (18).

Modesto, the fifth largest city in the San Joaquin Val-
ley, is the county seat of Stanislaus County. It is located
on the banks ot the Tuolumne River. The Southern Pa-
cific Railroad and U.S. Highway No. 99 go through this
city.

The Area is drained by the San Joaquin River, and two
large tributaries, the Tuolumne and the Stanislaus
Rivers. These rivers rise near the crest of the Sierra
Nevada, 90 miles to the east. Iixtending eastward from
the San Joaquin River is a broad plain that rises from
about 35 feet above sea level to about 175 feet in a distance
of 15 to 20 miles. Along the eastern boundary, there is
a narrow band of foothills of the Sierra Nevada. The
elevation of these foothills ranges from 700 to 870 feet.
Between the plain and the foothills are rolling hills. Some
of these hills have nearly level tops, which are remnants
of the surfaces of old alluvial fans.

The broad alluvial plains in the western part of the
Area ave irrigated for intensive production. Daliry farms
with irrigated pastures and dryland grain farms ocecupy
the central part of the Avea. The hilly lands in the east-
ern and northern parts of the Area are used mainly for
range pasture and beef cattle.

Why Soils Vary From Place to Place

The process of soil formation consists of the alteration
of soil parent material (such as rock or sediments de-

*Ttalic numbers in parentheses refer to Literature Cited, p. 155.
1
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posited by water or wind) by the forces of weather and
living organisms. The resulting soils vary a great deal
from place to place, depending upon the character of the
parent material, the climate, the number and kind of liv-
ing organisms, relief and drainage, and the length of time
that soil-forming processes have been going on. At a
given place, various forces act on the soil from the surface
downward, so that layers, or horizons, are developed in
the soil parent material, Thus soil properties vary verti-
cally within one soil and laterally from one soil to
another.

If a vertical section of soil is examined, as in a fresh
road cut, it 1s possible to observe some of the variations
in soil properties. The vertical column of soil is referred
to as a soil profile. It can generally be subdivided into
layers that are commonly called the surface soil, the sub-
soil, and the more or less unaltered parent material.

In this report the surface soil, if present, is called the
A horizon, the subsoil the B horizon, and the soil parent
material the ¢ horizon. The designation Dr is used for
unaltered hard, rock parent material. Unrelated material
that underlies a soil is called a D layer. An example is the
material over which an alluvial soil is deposited. Defini-
tions of these and other terms used are given in the Glos-
sary at the end of the veport.

The surface soil, or A horizon, is generally enriched in
humus or organic matter (the remains of dead plants or
animals). It may, however, be more or less depleted of
clay, lime, or soluble material because of the leaching
actlon of rainwater. The subsoil, or B horizon, may be
enriched in clay, lime, or other products of weathering
that were leached from the surface soil. Many of the
older soils of the ISastern Stanislaus Area have a very
distinet B horizon. Some soils have a hardpan that was
formed by the cementing action of silica, lime, or iron that
was deposited in the Cin horizon immediately below a B
horizon.

Lateral soil variation, as revealed in a long road cut or
a series of road cuts, may be expressed in changes in depth,
color, thickness, sequence of soil horizons, texture (the
content of gravel, sand, silt, and clay), structural arrange-
ment of soil aggregates, acidity or alkalinity, and many
other features.

How Soils Are Named, Mapped,
and Classified

Soil scientists made this survey to learn what kinds of
soils are in the ISastern Stanislaus Area, where they are
located, and how they can be used. They went into the
Area lmowing they likely would find many soils they had
already seen, and perhaps some they had not. As they
traveled over the Area, they observed steepness, length,
and shape of slopes; size and speed of streams; kinds of
native plants or crops; kinds of rock; and many facts
about the soils. They dug or bored many holes to expose
soil profiles.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to uniform proce-
dures. To use this report efficiently, it is necessary to

know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil
series. ISxcept for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Ioach soil series is usually named for a
town or othier geographic featurce near the place where a
soil of that series was first observed and mapped. Modesto
and Pentz, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in natural characteristics.

Many soil series contain soils that are alike except for
texture of their surface layer. According to this difference
in texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Modesto loam and Mod-
esto clay loam are two soil types in the Modesto series.
The difference in texture of their surface layers is ap-
parent from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
mmap as one unit. Such soil types are divided into soil
phases. The name of a soil phase indicates a Teature thab
affects nianagement. For example, Amador loam, 0 to 8
percent slopes, is one of several phases of Amador loam,
a soll type that ranges from nearly level to steep.

After a fairly detailed guide for classifying and naming
the soils had been worked out, the soil scientists drew soil
boundaries on aerial photographs. They used photos for
thelr base map hecause these show woodlands, huildings,
field borders, trees, and similar detail that greatly help in
drawing boundaries accurately. The soil map in'the back
of this report was prepared from the aerial photographs.

The areas shown on a soil map arve called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. It is
not exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is
dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientist has
a problem of delineating areas where different kinds of
soils are so intricately mixed that it is not practical to
show them separately on the map. Therefore, he shows
this mixture of soils as one mapping unit and calls it a
soil complex. Ordinarily, a soil complex is named for the
major soil series in it, for example, Peters-Pentz complex,
0 to 8 percent slopes. Also, in most mapping, there are
areas to be shown that are so rocky, so shallow, or so
frequently worked by wind and water that they cannot
be called soils. These areas are shown on a soil map like
other mapping units, but they are given a descriptive
name, such as Riverwash, and are called land types rather
than soils.

If two or more soils that normally do not occur in regu-
lar geographic association are so much alike in terms of
usge that separate mapping is impractical, the soils are
mapped together as an undifferentiated mapping unit.
The unit is named for soils in it. An example in the
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Lastern Stanislaus Area is San Joaguin and Madera soils,
0to 3 percent slopes.

Only part of the soil survey was done when the soil
scientist had named and deseribed the soil series and map-
ping units and had shown the location of the mapping
units on the soil map. The mass of detailed information
he had recorded then needed to be presented in different
ways for different groups of users.

To do this efficiently, he had to consult with persons in
ofher fields of work and jointly prepare with them group-
ings that would he of practical value to different users.
Such groupings are soil profile groups, land type groups,
and the capability classes, snbelasses, and units,  Storie
index ratings and grades are also given,

General Seil Map

After study of the soils in a locality and the way they
are arranged, it 1s possible to inalke a general map that
shows the main patterns of soils. Such a map is the
colored general soil map in the back of this report. The
general soil areas are also ealled soil associations. Each
lzsind of general soil area, or association, as a rule contains a
few major soils and several other minor soils, in a pattern
that is characferistic although not strictly uniform.

The soils within any one association are likely to differ
greatly among themselves in some properties; for exam-
ple, slope, depth, stoniness, or natural drainage. Thus
the general map does not show the kind of sail at any
particular place, but a pattern that has in it several kinds
of different soils,

The general soil areas are named for the major soil
series in them, but as already noted, soils of other series
may also be present. The major soil series of one general
soil area may also be present in other areas, but in 2 pat-
tern different enougl to require 1 bonndary.

The general soil map is useful to people who waut a
general idea of the soils, who want to compare diflerent
parts of a county, or who want to know the possible lo-
cation of good-sized areas suitable for a certain kind of
farming or other land use.

There are six distinet physiographic sections in the
Eastern Stanisinus Area: (1) Recent alluvial flood

tains: (2) DBasin lands; {3) Young alluvial fans: (4)

ow alluvial terraces and moderately old fans: (5) High
alluvial terraces, partially eroded to volling hills; and
(6) Uplands of the Sierra Nevada foothills, T -
tion of these physiographic sections ig shown in|figure 2.
One or more soil assocrations are in each physiographic
section. Tach association consists of soils that formed
from similar parent material and that have only minor
differcnces in drainage and stage of profile development.
Areas where erozion has exposed the sediments beneath
high alluvial terraces are an exception. 1In these areas
relatively yonng soils oceur alongside old soils.

Soils of the Recent Alluvial Flood Plains

The flood plains of the major rivers, the San Joaquin,
Tuolummne, and Stanislaus, are snbject to flooding during
periods of heavy rainfall or of rapid melting of suow in
their watersheds. The large water-storage dams, built
m recent years, have greatly reduced the frequency of

flooding, but flood control is still not adequate to prevent
oceasional damage to crops. The water table often rises
during periods of rapid runofl, even when there are no
floods. Along the San Joaquin and the lower reaches of
the Stanislius and Tuolumne Rivers, the soils are generally
mottled becase of these wet periods.

The fresh alluvium added by each flood Las retarded or

prevented che formation of distinct soil horizons. De-
canse of the rank growth of grasses, herbaceous plants,
and willows, the soils are high 1n erganic matter. Where

the soils dram quickly, they are not mottled and they con-
tain comewhat less organic matter.

The soils of the flood plains of the minor streams, such
as Dry Creek, are subject to flooding for only a short
time, and only local areas of these soilg remain wat long
enough to become mottled. The fresh alluvium is de-
posited at a slow rate, and some of the soils have weakly
developed profiles.

The flood plains are nearly level except where they are
cut by channels and oxbow depressions. A number of
crops, such as alfalfa, irrigated pasture, truck crops, and
orchard crops, are grown. Levee protection is provided
in some aveas.

1. Columhia-Temple assgeiation: Deep, imperfectly drained fo
poorly drained sails on the San Joaquin River flood plains
The soils of this association formed from alluvium de-

rived from mixed, but mainly granitie, vock. The

Columbia soils are close to the channels where alluvial

deposition has been relatively rapid. Their soil profiles

shiow no discernible horizons. These soils are gravish
hrown to light brown, mattled throughout, neutral to
slightly acid, medium textured, and generally somewhat

stratified. Large areas are underlain by dark soils at a

depth of 1 to 4 feet, The Temple soils are in areas wiere

deposition has been relatively slow. The surface soil is
dark gray. neutral to mildly alkaline, moderately fine tex-
tured, and generally high m organie matter and fertility.

The subsoil 1s gray but becomes olive gray and distinetly

calcareous in the lower part,

In this aszociation 927 acres of the Colunbia soils and
1,946 acres of Temple soils were found fo be slightly saiine,
and 114 acres of Cohunbia soils and 1,520 acres of Temple
soils were found to be moderately saline.

The principal crops grown on the soils of this associa-
tion are alfalfa, milo maize, and irvigated pasture,

9, Grangeville-Tujunga association: Deep, well-drained fo im-
perfectly drained soils on the Stanislaus and Tuolumne River
flood plains
The soils of this aszociation formed from alluvium de-

rived from granitic rock. The Grangeville soils resemble

the Columhia soils, except that they ave calcareous in the
lower part and are affected by salts and alkali in places.

A total of 986 acres of the Grangeville soils is slightly

galine-alkali, and 109 acres is moderately saline-alkall

The Tujunga soils ave light brownish-gray sands or loamy

sands deposited by recent floods. They have a uniform

profile. Crops grown on these soils ave subject to drought

1l not hrigated frequently. The Hanford soils aceur only

on the areas of flood plains where floods and a high water

table are of short duration. Iloodwaters drain from
these areas quickly after the rivers recede. The Hanford
soils are light brown, niederately coarse-textured, and
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SOILS GROUPED BY THEIR
PHYSIOGRAPHIC POSITION

B Ailwial Flood Plains

D Young Alluvial Fans

Basin Lands

& Low Alluvial Terraces and Maderately Old Fans

=3 High Alluvial Terraces Partially Eroded to Railing Hills

[} Upland Soils of the Sierra Nevada Foothills

TURLOCK

Figure 2.—Soils grouped by their physiographic position.

neither mottled nor calcareous.
profile.
The main crops grown on the soils of this association

are alfalfa, walnuts, tomatoes, and irrigated pasture (ﬁg.l

They have a uniform

3. Honcut-Wyman association: Deep, well-drained to moderately
well drained soils on flood plains and low terraces of Dry Creek
and other minor streams
The soils of this association are on the flood plains of

minor streams and drainageways. All except the Ander-

son soils formed from alluvium derived mainly from basic
tgneous rock. The Anderson soils formed from mixed
gravelly alluvium that was derived from soils nearby.

The Honcut and Wyman soils are along Dry Creelk and
its tributaries. They are brown, medium textured, well
drained, and nearly neutral throughout. The Honcut
soils occur where floods are frequent and deposition of
allnvinum is fairly rapid. Consequently, these soils have
little or no profile development. The Wyman soils occur
on slightly higher areas where deposition is very slow.
These soils have slightly more clay in the subsoil than in
the surface soil or the parent material,

The Bear Creek soils occur where subsurface drainage
is impeded by a dense underlying layer of rock. These
soils are nearly neutral, grayish-brown to dark-gray
eravelly loams and clay loams. They have a clay loam
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plains produce a lush growth of grass for forage.

subsoil.
to 5 feet.

Anderson soils are along minor narrow drainageways
near Redding and Auburn soils. They consist of reddish-
brown or brown, slightly acid, gravelly alluvium of vari-
able texture. These soils have a uniform profile. Because
they occur in such small bodies, they have little agricul-
tural value except for pasture.

Ifoncut and Wyman soils are used for a wide range of
field, orchard, and truck crops, but the Anderson soils are
used for range pasture. Bear Creek soils are used mainly
for irrigated pasture and rangeland, but some grain and
truck crops are grown.

Soils of the Basin Lands

Basin lands are just east of the edge of the San Joaquin
River flood plain. Surface drainage is slow, and the
ground water level ranges from 1 to 4 feet below the sur-
face. These areas comprise one soil assoclation.

An unrelated substratum occurs at a depth of 3

4, Waukena-Fresno association: Saline-alkali soils of the basin

lands

The Waukena soils have a thin, light-gray fine sandy
loam surface sotl that rests abruptly on a dense, columnar,
sandy clay loam subsoil. The subsoil is very slowly perme-
able and high in adsorbed sodium. The Fresno soils are
similar, except that the structure of their subsoil is pris-
matic rather than columnar, and their subsoil is under-
Iain at a depth of 2 to 3 feet by an impermeable hardpan
that is cemented with lime and silica. Traver soils are
also similar to the Waukena soils, except that their sub-
soil contains only slightly more clay and is moderately
permeable. The Rosst soils are gray clay loams and clays
and have a dense, slowly permeable, clay subsoil.

Of the 13,498 acres that were mapped in this associa-
tion, 2,859 acres were slightly affected by salts and alkali,
8,047 moderately aflected, and 2,592 strongly affected.

The soils of this association are used mainly for range
pasture, but there is some irrigated pasture. They are not
suitable for cultivated crops unless the undesirable saline-
alkali conditions are corrected by such soil amendments
as gypsum, by improved drainage, and by use of large
quantities of irrigation water,

W)

Soils of the Young Alluvial Fans

Broad, very gently sloping alluvial fans, made up of
granitic alluvium, occupy an area about 12 miles wide, east
of the San Joaquin River; narrow tongues extend east-
ward as low alluvial terraces along the rivers. The fans
are 20 to 50 feet above the flood plains and are not sub-
ject to flooding or alluvial deposition. The soils of the
young alluvial fans are generally well drained in the vi-
cinity of Salida, Modesto, Ceres, and eastward but are
generally imperfectly drained west of the Southern Pa-
cific Railroad. Most areas are sandy loam and fine sandy
loam, but a large area in the vicinity of Turlock, con-
sists of wind-modified sand and loamy sand. The soils
are generally fertile, and almost all are intensively cul-
tivated. They produce a wide range of irrigated crops.

5. Hanford (Ripperdan)-Tujunga association: Deep, well-drained
soils on alluvial fans of the Stanislaus and Tuolumne Rivers
The soils of this association are on the better drained

parts of the young alluvial fans, where the water table is

generally deeper than 6 feet. They show slight evidence
of weathering and have a uniform profile.

The anford soils ave light-brown or pale-brown sandy
loams and fine sandy loams. They are deep, permeable,
and uniforn to a depth of 5 feet or more. In places the
ITanford soils ave underlain at a depth of 2 to 5 feet by
layers of light-gray, compact silt and very fine sandy
loam. These layers are less permeable than the soil above.

The Tujunga soils are sands and loamy sands. They
occur as narrow bands through areas of Hanford soils.
The Tujunga soils in this association differ from those in
the Grangeville-Tujunga association mainly in that they
are not subject to flooding,.

Oakdale and Greenfield soils are only in small local
areas. These soils are similar to the Hanford soils, but
they have slightly more subsoil clay. In addition, the
Oalkdale soils are grayish brown or dark grayish brown
and therefore darker than the Hanford. The profile de-
velopment of the Oakdale and Greenfield soils and the
darker color of the Oakdale soils are apparently caused
by the slightly moister conditions that result from runoft
from surrounding areas and from the somewhat restricted
surface drainage.

Where ponding occurs, dark clay soils of the Meikle
series have formed. These soils are described in the Paul-
sell association.

If irrigated, the soils of this association, except the
Tujunga and Meikle, are among the most productive in
Calitornia. They produce high yields of a wide range of
orchard, vineyard, field, forage, and truck crops |(fig. 4)

6. Hilmar-Delhi association: Deep, wind-modified, coarse-textured
soils on alluvial fans of the Stanislaus and Tuolumne Rivers
The soils of this association occupy an area in the south-

ern part of the county, south and west of Turlock. They

have loamy sand and sand surface soils of low water-hold-
ing capacity. Crops grown on these soils are subject to
drought unless frequently irrigated. The soils are sub-
ject to blowing if left exposed during the spring and fall.

The Delhi soils were Tormerly areas of dune sand that
have been graded, and they now have gently undulating

relief |(fig. 5)} They are pale-brown, neutral, excessively
drained sands and loamy sands. They are uniform to a
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Figure {—Watermelons on Hanford sandy loam.

Figure 5—Ccarse Delhi soils in the vicinity of Turlock. These soils
are subiect to blowing if not protected by vegetation.

depth of 5 to 10 feet. These soils contain a large percent-
age of unweathered minerals and provide a fair supply of
the mineral nutrients (except zinc and sulfur) required
by crops. Their organic-matter content is very low, and
nitrogen must be supplied for nonlegumes. The main
crops grown on these soils are alfalfa, almonds, grapes,
and sweetpotatoes.

The Hilmar soils differ from the Delhi in that they ave
imperfectly drained, are calcareous in the lower part, and
are underlain at 2 to 5 feet by compact silt, locally ce-
mented with lime. Tle water table is generally at a depth
of 215 to 4 feet. Several large areas, totaling 2,481 acres,
ave slightly affected by salts and alkali. The main crops
grown on these soils are alfalfa, silage corn, and irrigated
pasture. Some grapes are also grown.

7. Dinuba-Hanford association: Moderately deep to deep, well-
drained to imperfectly drained soils on fans of the Stanislaus
and Tuolumne Rivers
This association is made up largely of Dinuba soils and

streaks of the deeper Hanford soils. It isin a large area

west of the Southern Pacific Railroad. This area extends
eastward from the vicinity of Keyes to Denair. The
deeper soils are mainly in old stream channels that have

been filled with alluvium to the surrounding level or to a

slightly greater height.

The Dinuba soils are grayish-brown sandy loams and
fine sandy loams. They have a caleareous subsoil that
rests on partially cemented calcareous beds of compact

silts, similar to those underlying the Hanford and Hil-
mar soils. The Dinuba soils are imperfectly drained, and
the depth to the water table varies between 8 and 6 feet.
There are weal concentrations of salts and alkali in large
areas that total 13,700 acres. 'The Dinuba soils differ from
the ITanford soils because they have imperfect drainage.

Better drained areas of the soils in this association are
used mainly for grapes, alfalfa, crops, and some orchards.
Where tlie water table is nearer the surface, however, only
field and forage crops are grown.

8. Modesto-Chualar association: Deep, slowly permeable soils ;‘_iu
the flat area between the fans of the Stanislaus and Tuolumie
Rivers
The soils of this association are on the outer margins

of the Stanislaus River fan and between the fans of the

Tuolumne and Stanislaus Rivers, north of Modesto, Sur-

face drainage is somewhat restricted, and the depth to

the water table ranges from 3 to 8 or more feet, Variable
moisture conditions caused considerable varjation in pro-
file development. The Modesto and Chualar soils in this
association have moderate amounts of subsoil clay, but the

Dinuba soils have only a slight amount. Minor areas of

all the soils described in the Hanford (Ripperdan)-

Tujunga and Hilmar-Delhi associations arve in this

association.

The Modesto soils are grayish-brown loams and clay
loams. They have a slowly permeable, blocky clay sub-
soil, generally calcarcous in the lower part. The surface
soil puddles easily, and it is generally difficult to manage
under intensive cultivation. The Chualar soils are similar
to the Modesto but are more workable sandy loams, Their
subsoll is slightly more permeable and 1s only locally
calcarcous in the lower part. The Dinuba soils in this
association are similar to those described for the Dinuba-
Hauford association. A total of 1,477 acres of the Modesto
soils and 406 acres of the Chualar soils are slightly affected
by salts and alkali.

Crops grown on the soils of this association are about
the same as those grown on soils of the Dinuba-ITanford
association. Yields on the Modesto soils, however, are
generally sormewhat reduced hecause of the easily puddled
surface soil, poor water penectration, and restricted
aeration.

Soils of the Low Alluvial Terraces and
Moderately Old Fans

Remnants of older fans of the Tuolumne and Stanislaus
Rivers occur on gently undulating rvelief in the vicinity
of Oakdale and east of Denair. They are made up of
alluvium derived from granitic rocks. These areas are
somewhat higher than the young alluvial fans previously
described, and alluvial terraces at concordant elevations
are traceable eastward along the rivers to the vicinity of
Knights Ferry and La Grange |(ig. 6)] The soils on the
fans have a distinct profile and & rocklike hardpan that
is cemented with iron and silica. On the alluvial terraces
to the east, the soils lack a hardpan; they have a sandy
clay loam subsoil.

9. San Joaquin-Madera association:
old fans and terraces

The soils of this association have a hardpan that is
cemented with iron and silica. The hardpan occurs at

Hardpan soils on moderately
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Figure 6.—A terrace sequence along Dry Creek; Ryer soil is on
the herizon (left), Wyman on the horizon (center), and Honcut on
the bottom land (center).

a depth of 18 to 36 inches and is impermeable to roots
and water. As a result, the soils are waterlogged in wet
years, and crops are injured by drought in dry years. The
San Joaquin soils are in the higher, better drained posi-
tions; the Madera soils are generally in slightly lower
areas where runoff is slow; and the Alamo soils are in
depressions without external drainage.

The San Joagnin soils are reddish-brown, slightly to
medium acid loams and sandy loams. They have a thin
clay subsoil, 1 to 5 inches thicl, that rests abruptly on a
cemented hardpan at a depth of 18 to 30 inches. The
hardpan is 6 to 16 inches thick and overlies compact sandy
loam. The Madera soils have a similar profile, except
that they are brown, have a somewhat greater depth (24 to
36 inches) to the hardpan, and are neutral or mildly alka-
line in the clay layer. The Alamo soils consist of gray
or dark-gray clay, the clay resting abruptly on a hardpan
at a depth of 14 to 30 inches. These soils crack deeply
when dry, but they do not form the crumbly, granular
surface structure of many dark clay soils.

In some areas, San Joaquin and Madera soils are so
intermingled that they are not mapped separately. In
depressions Madera and Alamo soils occur in an intricate
pattern of mounds and depressions and are mapped as a
complex.

The soils of this association are used mainly for irri-
gated pastures of ladino clover. A few unirrigated areas
are used for dry-farmed grain.

10. Snelling association: Deep, well-drained, moderately per-
meable soils on moderately old fans and terraces

The soils of this association are on alluvial terraces that
overlook the Stanislaus and Tuolumne Rivers. They
formed from rather coarse sandy loam alluvium. The
alluvium consists of channel deposits that are related to
the fans on which the San Joaquin-Madera association
occurs, Because the soil material is permeable, the soils
lack a hardpan.

The Snelling soils consist of light grayish-brown or
pale-brown, slightly acid, sandy loam that grades into a
thick, brown, moderately permeable, sandy clay loam sub-
soil with massive structure. Friable sandy loam occurs
at a depth of 4 to 5 feet.

These soils are used for a wide variety of irrigated
crops, including almonds, grapes, alfalfa, and pasture.

691-267—64—2

They are slightly less fertile, however, than the soils of
the ITanford (Ripperdan)-Tujunga association,

11. Ryer-Yokohl association: Deep, well-drained, slowly permea-
ble or hardpan soils on moderately old terraces along Dry
Creek
The soils of this association are near Warnerville on low

terraces that overlook Dry Creek. They formed from silty
alluvium derived mainly from schist (metamorphosed
basic igneous rocks) and some mixture from slates (meta-
morphosed sedimentary rocks). They have more distinct
horizons than the Honeut and Wyman soils on the flood
plain and lower terraces farther downstream.

The Ryer soils are brown, slightly acid loams, clay
loams, and clays. They have a neutral, reddish-brown,
clay subsoil, which is slowly permeable and, in a few
areas, calcareous in the lower part, The subsoil is under-
lain by brown loam or clay loam alluviwm, The Yokohl
soils are similar to the Ryer, except that they have a
weakly to strongly cemented hardpan at a depth of 24
to 36 inches. They therefore closely resemble the Madera
soils that formed from granitic alluvium.

The soils of this association are used mainly for irri-
gated pasture, dry-farmed small grain, and range pasture.

12. Paulsell association: Deep, clay soils on lacustrine deposits in

Paulsell Valley

The Paulsell soils, the dominant soils in this associa-
tion, developed from lacustrine deposits that were derived
from basic 1gneous rocks. A lake was formed when Dry
Creek was dammed by alluvial material that was deposited
across the lower part of the valley by the Tuolumne
tiver. This natural dam was formed when the Snelling
soil material was deposited, and also when the Hanford-
Tujunga soil material was deposited. Still later the lake
was drained by Dry Creek, which has become entrenched
in a steep-sided arroyo that extends eastward {rom Mo-
desto to the county line.

Paulsell soils are dark-gray clays, which crack deeply
and granulate on the surface when dry. Stratified fine
sandy loam and clay loam sediments, similar to those of
the Ryer-Yokohl association, underlie the clay. The sur-
face soil is slightly acid, but the subsoil is neutral to mildly
alkaline and intermittently calcareous in the lower part.
There is little evidence of subsoil (B horizon) formation;
layers below the surface layer, liowever, contain no more
clay than the surface soil.

Areas of the Meikle soils occur in this association in
small scattered spots east of Ilickman. Like the Paulsell
soils, these soils developed in ponded areas that were
formed by a natural damming of local drainageways.
The parent material of the Meikle soils, however, 13 allu-
vinm from granitic rocks rather than from basic igneous
rocks. The Meikle soils ave similar to the Paulsell soils,
but contain more sand. They are more difficult to manage
wnder cultivation because they are hard when dry and are
very sticky when wet. In addition, most areas still have
no outlet for the water that accumulates in the ponded
spots during the rainy season.

Soils of the High Alluvial Terraces, Partially
Eroded to Rolling Hills

The eastern and northern parts of this physiographic
section consist largely of rolling or conical hills but have
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some scattered, nearly level remnants on old alluvial ter-
d fans that are 150 to 600 feet above sea level
7)

e older, level to gently undulating areas, the soils
have a subsoil that consists of dense clay oris a hfu‘dpan
On the hillsides, however, the soils have a subsoil that
shows little or no increase in clay content. The profile
differences depend on the length of time the land surface
has been exposed to weathering, and on erosion, which
retards soil development.

13. Montpellier-Whitney association: Deep, slowly permeable soils
on high terraces, and shallow to moderately deep soils on roll-
ing, eroded terraces

The soils of this association formed from old granitic
alluvium on high terraces and old faus in the areas east
of Oakdale, Waterford, and Montpelier. They are mainly
undulating to gently 1'0111110 There is some erosion in cul-
tivated areas that have slopes of more than 8 percent.
Small bodies of Whitney and Rocklin soils occur within
these areas.

The Montpellier soils consist of brown, slightly acid
coarse sandy loam that rests abruptly at a depth ot about
20 meches on a red or reddish-brown sandy clay loam
subsoil. The subsoil is medium acid and 20 to 30 inches
thick. Compact coarse sandy loam alluvinm is at a depth
of 3 to G feet. The Montpellier soils are related to the
Snelling soils, but they have a more distinet subsoil.

The soils of this association are used mainly for dry-
farmed grain in an alternate summer-fallow rotation.
Yields are only fair, and large farms are required for a
profitable operation. Montpellier and Whitney soils are
subject to erosion and, as a result, a few areas have been
taken out of cultivation and used for range pasture.
Where water is available, these soils are used for irrigated
pastule Sprinkler 1r11gatlon is used in areas of rolling
topography.

14. Whitney-Rocklin association: Shallow to moderately deep
hardpan soils on high terraces, and shallow to moderately
deep soils on eroded terraces
The soils of this association are mainly east of Mont-

pelier and Hickman; smaller areas are east of Waterford.

The topography is undulating to steep. The Rocklin

soils have gentle slopes of less than 8 percent: the Whitney

soils have steeper qlopee On the slopes of 12 percent or
less, however, the two soils frequently oceur in patterns so

Figure 7.—Landscape south of Knights Ferry showing high alluvial

terraces. Keyes cobbly clay loam on the skyline; shallow Toomes
soil and Lava and sandstone rockland of Tuolumne Table Mountain
lava in the foreground.
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intricately associated that they are mapped as an un-

differentiated unit.

The Rocklin soils arve reddish-brown sandy loams and
fine sandy loams. They have a clay loam subsoil. The
subsoil 1s underlain abruptly by weakly consolidated sedi-
ments capped with a hardpan, 1 to 3 inches thick. The
hardpan 1s similar to that in the San Joaquin soils.

The Whitney soils formed from softly consolidated
sediments of the same kind that underlies the Rocklin
soils. Their surface soil is brown, reddish-brown, or gray-
ish-brown, neutral sandy loam and fine sandy loam. The
subsoil has slightly more clay. There is a gradual transi-
tion to soft consolidated sediments at a depth of 12 to 36
inches. On hillsides steeper than 12 percent, there are
eroded spots where the substratum is exposed by plowing.

Like the soils in the Montpellier-Whitney assouatlon,
these soils are used mainly for dry-farmed grain. Yields
of grain are about the same.

The Whitney soils are more fertile than the Rocklin.
They appear to have possibilities for growing quality
grapes and other irrigated crops, but erosion control prac-
tices, such as contour planting and cultivation, should be
used. Whitney soils also have a nearly frost-free climate
because of the rolling topography.

15. Redding-Pentz-Peters association: Reddish, gravelly hardpan
soils on high terraces, and shallow or clay soils on sloping ter-
race sides

The soils of this association are in the northeastern part
of the Area. The Redding soils occur on gently sloping,
elevated remnants of a bro ad gravelly fan that once man.
tled this part of the Area. The Pentz and Peters soils oc-
cur where erosion has stripped away much of the gravelly
material and exposed the underlying andesitic tuff to
weathering.

The Redding soils formed from gravelly material that
contains a large proportion of hard quartzite and other
metamorphosed gravel. These soils are yellowish-red, acid
gravelly loams and cobbly loams. They have a red, gravel-
ly clay subsoil that rests on a cemented conglomeratelike
hardpan at a depth of 18 fo 30 inches. Slopes are gentle,
but they characteristically have a well-formed mound
microreliet (4).

The Pentz soils oceur mainly on rolling or hilly topog-
raphy, but there are scattered areas with outcrops of hard
tuff and gravel. These soils are shallow (4 to 14 inches
deep), uniform O‘IAViSh brown sandy loams, loams,
eravelly loams, and clay loamns.

The Peters soils occur on somewhat gentler slopes, par-
ficularly in places where they receive extra moisture from
slopes above. These soils consist of dark-gray clay that
contains gravel or cobbles in places. They are deeper than
the Pentz soils (14 to 24 inches deep). They form deep
eracks and granulate on the suriace when they are dry.

The soils of this association are used mainly for range
pasture; a few areas are in irrigated pasture and dly—
farmed grain. The Redding soils are low in fertility; they
are especially deficient in phosphorus. The Pentz and
Peters soils are quite fertile. The Peters soils support a
good cover of grass and burclover, which provides excellent
fOl“lOG for livestock during winter and spring. Because of
shallowness and a low moisture- storage capacity, the Pentz
soils dry out early in spring.

16. Keyes-Pentz-Peters association: Hardpan soils on high ter-
races, and shallow or clay soils on sloping terrace sides
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This association differs only slightly from the Redding-
Pentz-Peters association, The soils of the Keyes- Pentz-
Peters association occur over wide areas east and southeast
of Oakdale. The Keyes soils have formed where the grav-
elly mantle contalus a large proportion of andesitic ma-
terial. These soils are similar to Redding soils, but are
grayish brown. The Pentz and Peters soil formed from
andesitic tuff.

Also in this association are Raynor and Zaca soils. The
Raynor soils are moderately deep, dark-gray clays and
cobbly clays that formed from andesitic tuff. They are
similar to the Peters soils but are deeper (24 to 42 inclies
deep) and contain some lime In the lower part of the
profile. The Zaca soils occur in local spots on calcareous
sediments of uncertain origin. They are granular, cal-
careous, black clays that crack deeply when dry. Zaca
soils are 12 to 24 inches deep. They grade into soft, cal-
careous shale below this depth. These soils are used for
range pasture, but grain has been grown occasionally.

17. Hopeton-Peters association: Shallow to moderately deep, me-
dium- to fine-textured soils on lacustrine or mixed sediments

In the area between Waterford and Oakdale, there are
deposms of andesitic tuff mixed with granitic sediments
laid down under lacustrine conditions. This material con-
tains beds of lightweight diatomaceous earth in places.
The Hopeton and Peters soils have developed in these
areas.

The Hopetou soils are brown or grayish-brown loams
and clay loams. They have a clay subsoil that contains
lime in the lower part. The Peters soils are described in
the Redding-Pentz-Peters association.

The soils of this association are used mainly for irri-
gated pasture. The topography, however, is undulating,
and water must be applied very slowly to avoid erosion.

Upland Soils of the Sierra Nevada Foothills

The foothills of the Sierra Nevada chain extend into
the eastern part of the county for 1 to 4 miles. This is

an area of rolling, hilly, and steep relief. It has a plant
cover of grass and scattered blue oak. Rock outerops and
gravelly areas are common, and the soils are generally
shallow because of natural erosion.

The sotls in this section formed from three general
kinds of rocks: hard metamorphic rocks, softer sedimen-
tary rocks, and voleanic lava.” The Auburn, Exchequer,

Thiterock soils formed from the metamorphlc rocks
the Hornitos and Amador soils formed from the
tary rocks; and the Toomes soils formed {rom

Nearly all of these upland soils are used for range
pasture. The Zaca soils are the only upland soils used
for dry-farmed grain. Some grain has been grown on
areas of Auburn soils that are free of vock outcrops
Amador, Hornitos, and Toomes soils produce poor, scant
forage, but the others produce good areas of pasture.

18. Auburn-Exchange association: Shallow or very shallow, rocky
upland soils of moderate to low fertility

In this association the Auburn soils are undulating and
gently rolling, and the Exchequer soils are mainly hilly
and steep.

The Aubwrn soils are reddish-brown loams and clay
loams formed from metavoleanic schists, known as green-
stone. They are shallow and have onlv faint horizon
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Figure 8—Shallow Exchequer, Auburn, and Whiterock soils on the
hilly terrain of the Sierra Nevada foothills.

distinetion, The Exchequer soils are similar, but they
are very shallow and have numerous rock outerops.

Also in this association are Whiterock and Toomes soils.
The Whiterock soils formed from slate and sandy slate.
They are pale-brown silt loams that are very shallow and
have numerous rock outerops similar to those of the Ex-
chequer soils. The Toomes soils are in the viciuity of
Knights Iferry. They formed from the lava of Tuolumne
Table Mountain. These soils are light brown, slightly
to medium acid, and very shallow. They have numerous
roclc outerops and areas of rocky scabland.

The soils of this association are all used for range
pasture.

19. Hornitos-Amador association: Shallow or very shallow upland

soils of very low fertility

The Hornitos soils formed from siliceous marine sand-
stone. They are shallow, medium acid, and infertile and
have much gravel and many rock outerops.

The Amador soils formed from rhyolitic tuff sediments.
These soils are medium to strongly acid, pale brown, very
shallow, and infertile.

Range pasture is the only use for the soils of this
assoclation.

20. Zaca association: Calcareous clay soils of the uplands

The only area of the Zaca association in Eastern Stan-
islaus County lies along the northeastern border within
the avea covered by the soil survey of the Stockton Area
(1)

The Zaca soils formed on local spots from calcareous
sediments of unknown origin. These soils consist of
highly granular, calcareous, black clay. When dry, they
crack deeply. They are 12 to 24 inches thick and grade
nto soft, calcareous shale.

21. Dredge and mine tailings: Gravelly and cobbly debris

This miscellaneous land type consists of areas of
eravelly and cobbly debris. It has no agricultural value.

Soils of the Fastern Stanislaus Area

Tn this section the soil series and mapping units of the
survey area are described. The soil series are described
in the text, and the mapping units in table 2. The location
and dlctubutlon of the mapping units are shown on the
map in the back of this report.

Their approximate
acreage and proportionate extent are given in|table 1.
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Tarre 1.—Appiroximate acreage and proportionale ewtent of the soils

‘ i

Soil Acres Percent Soil Acres | Pereent
N | o i
Alamo clay, 0 to 1 percent slopes _-__________ | 137 O] | Dinuba sandy loam, shallow, slightly saline-
Amador gravelly loam, 0 to 8 percent slopes___| 1, 997 0. 4 alkali, 0 to 1 percent slopes_ - _______ - 977 .2
Amador Ioam 0 to 8 pelcent slopes_.__________ 1, 388 .3 || Dinuba sandy loam, very poorly drained vari-
Amador loam, 8 to 30 percent slopes . ____.____ 1,735 L4 aut, IQliﬂhﬂv salinc-alkali, 0 to 1 per- 90 "
Amador loam, 30 to 60 percent slopes.________ 76 O] cent s OPCS - oo e . 8 !
Anderson gm(felly fine sandy loam, 0 to 3 per- Dredge and mine tailings . __ . ______ 3, 196 .7
cent slopes_ . ___._________ 615 .1 || Exchequer rocky loam, 30 t0160 percent slopes_ 138 O]
Anderson gravelly fine sandy loam, 3 to 8 per- Exelicquer and Auburn rocky soils, 8 to 30
cent slolc),es________g____ﬂ____,i ___________ 74 M pereent slopes._ oo .. _______ 7,233 1.5
Anderson gravelly fine sandy loam, channeled, Exchequer and Auburn soils, 3 to 8 percent.
0 to 3 pereent slopes__ . _____________ 157 O] slopes - .. .. 2 235 | )
iuguru c%ay %oam, g Eo gopercenttslolpes _______ '17411} o .2 I]\(ihoquel and Auburn soils, 8 to 30 p« reent 160 o
uburn clay loam, 8 to percent slopes. . ____ 4 | slopes_. . . __._ - 3
Bear Creek clay loam, 0 to 3 percent slopes___ . 907 .2 | Foster very fine sandy loam, very poorly
Bear Creek gravelly clay loam, channeled, 0 to drained, slightly salinec-alkali, 0 to 1 percent
3 percent slopes_ ______________________.__ 449 .1 slopes___ _ .. 117 O]
Beall' Creek gravelly loan, 0 to 3 percent slopes _ | 329 .1 | TFresno fine sandy loam, slightly saline-alkali, 0
Bear Creek loam, 0 to 3 percent slopes________ | 125 " - fol p?rcent slolpesl __________ R ekl 194 ®
Chualar sandy loam, 0 to 3 percent slopes_____ | 1,930 .4 | TIresno fine sandy loam, moderately saline-
Chualar sandy loam, slightly saline-alkali, 0 to alkali, 0 to 1 percent bIOI)(‘b _______________ 1,003
3 percent slopes .. ________ __' 377 1 || Fresno ﬁno sancdy loam, strongly saline- alkali, .2
Columbia fine sandy loam, 0 to 1 pereent slopes 1, 431 .3 | 0 to I percent slopes_____ . _____________ 1,458 .3
Columbia fine sandy loam, moderately saline, ‘ I'resno sandy loam, slightly saline-alkali, 0 to 1
0 to 1 percent slopes.__ . ______________ | 51 O] | pereent slopes._ . __________ 1, 491 .3
Columbia loam, 0 to 1 percent slopes_ . _______ [ 1,241 .3 || Fresno sandy loam, moderately saline-alkali, 0 |
Columbia silt loam, 0 to 1 percent slopes______ b1, 753 ’ 4 to 1 percent slopes_ - __ . ___. 1L 805 .3
Columbia silt loam, slightly saline, 0 to 1 per- I Il Fresno sandy loany, strongly saline-alkali, 0 to 1 o
cent slopes__ L _______________ 291 1 (Y | pereent slopes . __ . __ 24 !
Columbia silt loam, moderatcely deep over | | Fresno-Dinuba saudy loams, shOhle saline-
TIresno soils, slightly saline-alkali, 0 to 1 per- | ’\ - aIkaIibO tobl pcr(c;enlt sIopes,,d___t,i__,I.____ 817 .2
centslopes____ . _______ . __________ 278 .1 ‘resno-Dinuba sandy loams, moderately saline-
Columbia silt loam, wmoderately deep over | alkali, 0 to 1 pereent slopes_________ ______ 61 ©)
Temple soils, 0 to 1 percent slopes..________ 467 .1 | Grangeville fine sandy loam, 0 to 1 percent
Columbia silt loam, moderately deep over slope ____________________________________ 1, 464 .3
Temple soils, slightly saline, 0 to 1 percent Grangeville fine sandy loam, slightly saline- )
slopes_ o _oo__ 852 2 alkali, 0 to 1 percent slopes________________ 161 ©
Columbia silty clay loam, slightly saline, 0 to 1 Grangeville sandy loam, 0 to 1 percent slopes__ 222 (1
percent slopes_._______________ . _________._ 336 .1 || Grangeville sandy loam, slightly saline-alkali,
Columbia soils, 0 to 1 percent slopes__________ 996 .2 0 to 1 percent slopes_.____________.___.___ 311 .1
Columbia soils, channeled, 0 to 8 percent slopes_| 3, 560 .7 || Grangeville very fine sandy loam, 0 to 1 percent
QOIlnmn gravelly sandy loqm 3 to 8 percent 051 . | Gs‘llloll)gf}[l;,_‘;C_l_\__ﬁhé__s_{n_({\__Iail_n___s_“_(_h_d,_l 2, 942 . 6
slopes. . . 1 || Grangeville very andy loam, ghtly |
Corning gravelly sandy loam, 8 to 15 percent ~ H saline-alkali, 0 to 1 percent slopes___ ,_,____i 672 1
SLOPES - o e e 370 L1 l Grangeville very fine sandy loam, moderately
Corning gravelly sandy loam, 15 to 30 percent saline- alkali, 0 to 1 percent sIopes __________ 219 ©)
slopets)_t:_,__________~____) ________________ 612 .1 li Greenfield fine sandy loam, 0 to 3 percent slopes_ 299 1
Delhi loamy sand, 0 to 3 percent slopes. ___.__| 4, 847 1. 0 || Greenfield sandy loam, 0 to 3 percent slopes_ __| 3, 404 7
Delhi loamy sand, 3 to 8 percent slopes__ . ____ 312 1| 8‘“”?6{3 sangy Ilonm, % to 8 perﬁen(ti SIODGS_t .- 83 ®
Delhi loamy sand, moderately deep over clay, ‘\ sreenfield sandy loaum, deep over hardpan, 0 to
0 to 3 pereent slopes___________.___ ______ 344 1 3 percent slopes_ . _______________________ 5, 460 1.1
Delhi loamy sand, silty substratum, 0 to 3 \ Hanford fine sandy loam, 0 to 3 percent slopes.| 5, 425 1.1
percent slopes__ ... __________________ 1, 652 .3 || Hanford fine sandy loam, moderately deep
Delhi sand, 0 to 3 pereent slopes_ - ___ . ______ 1, 006 22 over sand, 0 to 3 percent slopes__ . _________ 361 .1
Delhi sand, 3 to 8 pereent slopes_ - ___________ 621 L1 ’ Hanford fine sandy loam, moderately decp
Dello loamy sand, 0 to 1 percent slopes___ ____. 478 o1 over silt, 0 to 1 percent slopes_____ [ 5,423 1.1
Dinuba fine sandy loam, 0 to 1 percent slopes__| 10, 069 2.1 || Hanford fine sandy loam, deep over silt, 0 to 1 )
Dinuba fine sandy loam, shallow, 0 to 1 per- - pefwe(?t sIopeI.I ______ SR e 0 e 4, 389 .9
cent slopes_ L __________.____ 98 M anford gravelly sandy loam 0 3 percern
Dinuba fine sandy loam, deep, 0 to 1 percent | slopes . _____._ TR _ 160 O]
SlOPES_ . 761 .2 || Hanford sandy loam, 0 to 3 percent slopes._.._ 45, 860 9.6
Dinuba fine sandy loam, slightly saline-alkali, ‘ Hanford sandy loam, 3 to 8 percent slopes..__. 900 -2
0to 1 percentslopes.__________________.._ 2,317 . 5 || Hanford sandy loqm 8 to 15 percuntlslope ,,,,, 183 ©)
Dinuba sandy loam, 0 to 1 percent slopes_ ___ _ 27, 648 5.8 |, Hanford sandy Ioam, poorly drained variant,
Dinuba sandy ]oam shallow, 0 to 1 percent il 0to 1 pereentslopes________ . 518 .1
slopes . 640 .1 | Hanford sandy loam, moderately deep over |
Dinuba sandy loam, deep, 0 to 1 percent slopes_| 3, 371 .7 sand, 0 to 3 percent slopes_____________.__ 257 | .1
Dinuba sandy loam, poorly drained variant, 0 to | Hanlfméitsalndv loain,l moderately deep over | 19, 98 o -
1 percent slopes_ .- ___ . ________.__ 157 o silt o I pereentslopes____________.______ | , 998 2.7
Dinuba sandy loam, slightly saline-alkali, 0 to ! |\ Hanford sandy loam, deep over silt, 0 to 1 o !
1 percent slopes _ . _________.____ 14, 811 3.1 percent slopes_____________________________ 4,925 | 1.0
Dinuba sandy loam, moderately saline-alkali, 0 || Hanford very fine sandy loam, 0 to 1 percent o
to 1 percent slopes_.______________________ 376 L1 slopes_ . 743 .2

! Less than 0.1 percent.
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Soil Acres Percent | Soil Acres | Percent
= !
Hilmar loamy sand, 0 to 1 percent____________ 13, 150 2.8 || Pentz loam, moderately deep, 15 to 30 percent
Hilmar loamy sand, deep, 0 to I percent slopes. 385 .1 slopes_ . L. . - 589 .1
Hilmar loamy sand, very poorly drained vari- ’ Pentz loam, moderately decp, 15 to 30 pewuw
ant lerately saline-alkali, 0 to 1 nt i lo led .o oo s 3, 44 .7
;111;%,613?(_ ?I_E_O_),_b_i_u_li _rl_l_ _1}1_’__,(_)___1)_0,F_C_Lil__ 32 M ‘ PosntVE)Ls?n(éll)?(ch);rn, 3 to 8 percent slopes__.. > 393 .1
Hilmar loamy sand, poorly drained, slightly Pentz-Redding gravelly loams, 0 to § percent
saline-alkali, 0 to 1 percent slopes—__.______ 78 Q) slopes_ ... 786 .2
Hilmar loamy sand, slightly saline-alkali, 0 to 1 Peters clay, 0 to 8 percent slopes_ ... ____ 4, 366 .9
pereent slopes_ . ________________.__ 4,173 .9 | DPeters clay, 8 to 15 percent slopes_ . ______. 561 .1
Hilmar sand, 0 to 3 percent slopes__ . ___.___. 168 -1 | Peters cobbly clay, 0 to 8 percent slopes_____._ 3, 504 .7
Honcut clay loam, 0 to 1 percent slopes_______ [ 421 .1 | Peters cobbly clay, 8 to 15 percent slopes____ 833 .2
Honcut fine sandy loam, 0 to 1 pereent slopes. 208 Q) Peters-Pentz complex, 0 to 8 percent slopes___ 9. 261 1.9
Honeut loam, 0 to 1 percent slopes.. .- __ | 7(j§ .2 | Peters-Pentz comp‘lex, 8 to 13 perceent slopes__ | 3, 0()(3‘ . (3
}%oncut sandy loam, 0 to 1 percent slopes_____| 187 Q) Raynor c%ay, g to 3 percent slopes. ..o ___o___ 2. 488 .9
Hopeton clay, 3 to & persent slopes__ .. _ . 140 ! Raynor clay, 3 to 8 percent slopes_______ : 1, 882 L4
Hoi)eton clay lo:)Un 0 tcl) 3 b1)(>1'(~(f>,11t}slop(w | 923 @ .2 | Raynor clav’ 8 to 1.’31 percent Sl(r)l)CS ___________ | 36 O]
Hopeton clay loa,m; 3 to 8 pc.;'c(én(; slopt,*s,.,__:__~I 1,212 .3 |l Rayvor (oL;b)I\' clay, 0 to 8 percent slopes____.. 3, 087 .6
Hopeton loam, 0 to Sl)ucnnt slopes. ..o .. l 579 .1 || Raynor cobbly clay, 8 to 15 pereent slopes_____ 212 ]
Hopeton loam, 3 to 8 percent slopes___ - __ = | 485 .1 |1 Kedding cobbly loam 0 to 8 percent slopes_ - 488 .1
Hornitos fine \mdv loam, 3 to & pereent slopes. 3063 L Rcd(ling cobbly Ioam, 8 to 1H pereent slopes__ . 4 ®
Hornitos fine sandy loam, 8 to 30 percent slopes. | 391 SL ul](l[mg or 4;0111\7 10'1151 0 to 8 percent slopes__ | 2, 524 )
Hornitos gravelly fine sand - loam, 3 to 8§ per- | Rocklin sandy loam, 0 to 3 percent slopes . _ 1, 609 .3
cent slo%)gs__,,,________f_ ) . _I____ 12 .3 || Rocklin sandy loany, 3 to 8 pereent slopes_ - __. 1, 846G it
Hornitos gravelly fine sandy lox m "8to 30 per- Rossi clay, modomtcl\ saline-alkali, 0 to 1 per-
cent slAP@8L | e - s 2,637 .6 cent slope\ ____________ 373 .1
Keyes cobbly clay loam, 0 to & percent -10p(~ o 4,227 .9 1l Rossi clay, strongly saline- d“\dll 0to L ])(‘IC(U‘J
Keyes gravelly clay I(mm 0 to 8 percentslopes__| 1, 310 .3 slopos___ N 88 M
Luva and sandstone roekland .~ - ... _ 1,031 .2 || Rossi clay loam, modemtd\ »,ahne-alkah 0 to
Madera loam, 0 to 2 percent siopes_ .- ________ 538 | .1 [ pereent slopes .- _________ 640 .1
Madera SL-LI)(L\" loam, O to 2 percent slopes_____| 11, 295 2.4 Rossi—\\"aoukena complex, moderately saline-
Madera sandy loam, 2 to 4 peccent slopes_ . ___ 734 .2 | allkali, 0 to [ percent slopes. . _____ 360 1
Madera-Alanio comi)lo.\', 0 to 2 pereent slopes_ . 290 . 1 || Rossi-Waukena complex, strongly saline-alkali,
Meikle clay, 0 to L percent slopes_____________ 1, 444 .3 0 to 1 percent slopes O — 70 | o
Modesto clay loam, 0 to I percent slopes. . _ 1,161 C2 ) Riverwasho___ . ____ 1, 332 | .3
Modesto clav Io.lm, slightly saline-alkali, 0 to Ryer L%JV,IO to ]Opu cent slopo __________ 949 L2
1 percent SIopPes oo ___.___ 1,031 S22 hvel clay loam, 0 to 1 pereent slope S 543 .1
Modesto loam, 0 to 1 percent \lO])(‘ e 3,290 .7 | Byer loam, 0 to 1 pereent slopes_ . _______ 1, 345 .3
Modesto loany, slightly saline-alkali, Otol 1)01- ‘ San Jo.ulum sandy loams, 0 to 3 percent slopes.| 17, 359 3.7
cent slopes_______________________________ 4906 L1 San Joaquin mnd\ loams, 3 to 8 percent slopes. 362 L3
Mountpellier coarse sandy loam, 0 to 3 percent l | Schist rockland__________. S 585 .1
\Islog)m_l _____________ ooy S [, 894 1.0 |l banloi)oedqum and Madera \0115, 0 to 3 pelcult -0 )
Montpellier coarse sandy loamn, o 8§ pereen S B mm————— - S : 7¢ .2
slopes__ ... | 5,728 1. 2 || Snelling sandy loam, 0 to 3 pereent slopos _____ 5, 787 1.2
Montpellier coarse sandy loam, 8 to 15 percent | | Snelling sandy Ioam, 3 to 8 percent slopes_ __ . 1, 998 .4
slopes o ____ 233 .5 Snellinfr szmdy loam, poorly drained variant,
Montpellier coarse sandy loam, 8 to 15 percent ' ! 0 to ] pereent slopes_________ . _______. 117 O
slopes, eroded____________________________ 1, 397 .3 || Temple loam, overwashed, 0 to 1 percent slopes. 285 .1
Montpellier coarse sandy loam, 1[5 to 30 per- Temple loam, overwashed, slightly saline, 0 to .
cent slopes, croded . _______________ 3, 362 L7 1 pereent slopes. .- e smeansayesascl 1, 430 L
Montpellier coarse sandy loam, 15 to 30 per- ' | Temple loam, overwashed, moderately saline,
cent slopes, severely eroded__ - _________ 695 At 0tol pergcnt SlOPCS . e e oo - - _mEsE s EeEae 279 .1
AMontpellier (jo arse sandy loam, poorly drained [T cmiple silty elay, slightly afllm(' 0 to | pereent
variant, 0 to | pereent slopes_ - _______ 625 At slopes. - 278 .1
Odk(hle smdy loam, 0 to 3 pereent slopes___ . 5, 888 1.2 I Temple silty Cld\ modmdlolv saline, 0to 1 pu— o
Paulsell clay, 0 to 1 percent slopes._ . ____ 3, 394 L7l centslopes.o oo _____. 170 !
Pentz cobbly loam, very shallow, 0 to 8 percent 0 :i Temple silty cln\ loam, 0 to 11 peloent SIOpr - 168 M
SlOPes .. 24 ! » Temple xl]t\' clay Ioam slightly saline, 0 to 1
Pentz cobbly loam, very shallow, 8 to 30 per- ’I pereent slopes. .o oo __________.___ 546 .1
eent slopes L .__. 239 @) Temple silty clay loam, moderately saline, 0 to
Pentz gravelly loan, 3 to 8 percent slopes_ - ___ 4, 546 1.0 1 percent slopes_ . __________________ 1, 039 .2
Pentz gravelly loam, 8 to 30 percent slones_ ___{ 9, 295 2.0 \ Toomes rocky loam, 0 to 8 percent slopes. _ 155 H.2
Pentz gravelly loam, 30 to 73 percent slopes___| 1,790 .4 | Traver fine sandy Ioam, slightly  saline-alkali < 0
Pentz loam, 3 to 8 percent slopes_ y 5 577 it 0 to 1 pereent slopes_ . _______________ 1
Pentz loum, 8 to 30 percent slopes_....... 1, 162 L2 | Tm\lfel' ﬁOne sandy loam, moderately “saline- " o
Pentz loam, 30 to 45 pereent slopes___ - 409 L1 alkali, 0 to 1 percent slopes_____________.__ 102 !
Pentz loam, moderately deep, 3 to 8 percent Traver "fine sandy loam, strongly saline-alkali, A 0
slopes. i : 588 .1 0 to 1 pereent slopes__.____ . _______ 144 !
Pentz Ioam moduatelv doep, S to 15 perf'mlt | Traver sandy loam, slightly saline-alkali, 0 to | 6
slopes_ . . e 693 .1 pereent slopes._ - L. ______. 329 .1
Pentz loam, moderately deop, 8 to 15 percent Traver sandy loam, moderately saline-alkali,
slopes, eroded____________________________ ’ 965 | .2, Oto !l percentslopes. .. . _______________._ 279 .1
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TasLe 1.—Approwimate acreage and proportionate ewient of the soils—Continued

Soil Area Percent Soil Area | Percent
Traver sandy loam, strongly saline-alkali, 0 to Whitney sandy loams, 15 to 30 percent slopes,
1 percent slopes___ ... ___ . __________.__. 35 (O] eroded. . _____ 6, 677 1.4
Tuff roekland. ... 113 O] Whitney sandy loams, 30 to 45 percent slopes,
Tujunga loamy saud, 0 to 3 percent slopes. .____ 18, 578 3.9 eroded_ - ___ . ___.._ 489 .1
Tujunga loamy sand, 3 to 5 percent slopes. ... .. 329 .1 1 Whitney and Rocklin sandy loams, 0 to 3 per-
Tujunga sand, 0 to 3 percent slopes...__.____.__ 1, 339 .3 cent slopes__ . . _____ 847 .2
Terrace escarpments_ .- ___________________ 3, 841 .8 || Whitney and Rocklin sandy loams, 3 to 8 per-
Waukena fine sandy loam, slightly saline-alkali, eent slopes_______________________________ 11, 235 2.4
0to 1 percent slopes. oo ____.______ 673 .1 || Whitney and Rocklin sandy loams, 8 to 15 per-
Waukena fine sandy loam, moderately saline- cent slopes__ . _____ 1, 993 .4
alkali, 0 to 1 percent slopes_.._________.______ 4, 636 1.0 || Wyman clay loam, 0 to 1 percent slopes_______ 308 .1
Waukena fine sandy loam, strongly saline- Wyman loam, 0 to 1 percent slopes____.______ 623 .1
alkali, 0 to 1 percent slopes. .. __ . ____.__ 928 .2 1] Wyman loam, moderately deep over gravel, 0
Waukena sandy loam, slightly saline-alkali, 0 to 1 percent slopes._____ . ____._____ 522 .1
to 1 percent slopes_ ..~ _____.__________ 461 .1 || Yokohl loam, 0 to 1 percent slopes____________ 1, 670 .3
Waukena sandy loam, moderately saline-alkali, Yokohl clay loam, 0 to 3 percent slopes____.__ 37 M
0 to 1 percent slopes_ . ________________ 143 M Zaca clay, 3 to 8 percent slopes_ _ _ . __________ 125 Q)
Whiterock rocky silt loam, 8 to 30 percent slopes 857 .2 || Zaea clay, 8 to 15 percent slopes_ .- - ______.___ 147 ")
Whiterock rocky silt loam, 30 to 60 percent | Zaca clay, 15 to 30 percent slopes__ - __.____._ 71 O]
slopes___ . 246 .1 Intermittent water_ - . ______________ 1, 419 .3
Whiterock silt loan1, 0 to 8 percent slopes_ - . __ | 780 .2 Water__ .. 8, 162 1.7
Whitney sandy loams, 3 to 8 percent slopes____ 4, 404 .9 Made land_____ ... _ .. ___.._______ 36 ("
Whitney sandy loams, 8 to 15 percent slopes___| 4, 197 .9 Mines and pits__________________.___..__ 117 Q)
Whitney sandy loams, 8 to 15 percent slopes,
eroded_ - _________ . ____ 3, 413 .7 Total area mapped____.______________ 475, 546 100. 0
Whitney sandy loams, 15 to 30 percent slopes__| 2, 717 .6

1 Less than 0.1 percent.

Soil Series and Miscellaneous Land Types

In this section the soil series and miscellaneous land
types in the Area are described. Following these descrip-

tions, the mapping units are described in[table 2.

Alamo series

The Alamo series is made up of poorly drained, fine-
textured soils that have a hardpan. These soils developed
from old alluvial-fan material weathered mainly from
granitic rocks. They are in small depressed areas that
have very slow to ponded runoff. They are under grass-
forb vegetation.

The surface soil is characteristically dark-gray, slightly
acid clay with very coarse blocky (adobe) structure. A
brown, reddish-brown, or pale-brown hardpan, cemented
with iron-silica, is at a depth of 14 to 30 inches. The
parent material is sandy alluvium that contains quartz
and partially weathered feldspar and mica.

The Alamo soils are in the vicinity of Denair, Hick-
man, and Qakdale. They are associated with the San
Joaquin and Madera soils, which have mound or hog-
wallow microrelief. In a few places the Alamo soils
form a complex with these soils. The dark color and clay
texture of the Alamo soils contrast strongly with the
brown or reddish-brown sandy loam of the surrounding
soils.

The Alamo soils are at elevations of 100 to 200 feet
in a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The average frost-free period 1is about
300 days.

These soils are used mainly for dry-farmed grain and
irrigated pasture.

Amador series

The Amador series consists of well-drained to exces-
sively drained, medium-textured soils developed from

rhyolitic (acid igneous) tuff. These soils are on gently
sloping to steep relief that has pronounced mound micro-
relief. They are under annual grass-forb vegetation.

These soils are characteristically shallow to very
shallow, light yellowish brown to very pale brown, and
very strongly acid. The parent material is weakly to
strongly cemented clay rock.

These soils are along the eastern edge of Stanislaus
County. They are associated with the Hornitos, Pentz,
and Xxchequer soils.

Amador soils are at elevations of 300 to 500 feet in
a subhumid climate that has a mean annual precipitation
of 15 to 18 inches. The average frost-free period is 250
to 300 days,

Amador soils are of low agricultural value. They are
used only for range, and they produce meager quantities
of low-quality forage.

Anderson series

The soils of the Anderson series are well drained,
gravelly, and moderately coarse textured. They formed
from recent gravelly alluvium deposited by local streams.
These streams drain areas of metamorphosed basic igneous
rock, andesitic tufl, and old faus occupied by gravelly soils,
such as Redding, Corning, and Keyes. They are on gently
sloping, narrow bottom lands cut by one or several shallow
stream channels. The vegetation consists of grasses and
forbs.

These soils are characteristically brown to reddish-
brown, slightly to medium acid, stratified gravelly fine
sandy loams or gravelly sandy loams underlain by loose
gravelly alluvium,.

Anderson soils are in small, narrow bottom lands in
the area east of Oakdale. They are associated with the
Bear Creek, Honcut, and Wyman soils.

Anderson soils are at elevations of 150 to 350 feet in
a subhumid climate that has a mean annual precipitation
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of 14 to 16 inches.
230 days.

These soils are of little agricultural importance. They
are used only for range pasture.

The average frost-free period is about

Auburn series

The soils of the Auburn series are gently sloping to
hilly, well drained to somewhat excessively drained, mod-
erately fine textured, and shallow to moderately deep.
They developed from basic rocks. The vegetation con-
sists of annual grasses, forbs, and scattered oak.

The surface soil is brown, moderately fine textured, and
slightly acid. The reddish-brown, moderately fine tex-
tured, slightly acid subsoil is underlain by the hard parent
rock. This rock, locally called greenstone, is amphibolite
schist and diabase.

These soils are in the lower western foothills of the
Sierra Nevada chain. They are in the same general area
as the I&xchequer and Whiterock soils.

Auburn soils are at elevations of 300 to 1,000 feet in
a subhumid climate that has a mean annual precipitation
of 15 to 25 inclies. The frost-free season is about 300 days.

Auburn soils are used mainly for grazing of livestock.

Bear Creek series

The Bear Creek series consists of moderately well
drained, medium to moderately fine textured soils. These
soils are along very gently sloping, narrow drainageways
of minor streams. The vegetation consists of grasses and
small herbaceous plants.

The surface soil is characteristically dark, slightly acid
loam or clay loam. The subsoil is sandy clay. The
parent material is gravelly, medium-textured alluvium de-
rived from a variety of valley-filling materials, mainly
andesitic tuff. These soils are underlain at about 4 feet
by an unrelated hard substratum.

These soils are in several minor drainageways east of
Qaldale. They are associated with the Anderson and
Paulsell soils and are in the same general area as the
Pentz, Peters, IKeyes, and Redding soils.

Bear Creek soils are at elevations of 100 to 350 feet in
a climate that has a mwean annual precipitation of 14
to 16 inches. The frost-free period is about 250 days.

These soils are used tor range pasture and to some extent
for irrigated pasture.

Chualar series

The soils of the Chualar series are moderately well
drained and moderately coarse textured. They developed
from alluvium weathered mainly from granitic rocks.
They are on smooth, very gently sloping to nearly level
velief. The vegetation consists of annual grasses and small
herbaceous plants.

The surface soil is characteristically grayish-brown,
slightly acid to neutral sandy loam. The subsoil is brown,
neutral to mildly alkaline clay loam that is faintly mottled.
In places it is slightly calcareous in the lower part. The
underlying material is soft, faintly mottled sandy loam.
The parent material is porous sandy loam or coarse sandy
loam that contains unweathered quartz, feldspar, and
mieca.

Many areas of these soils are in the vicinity of Modesto.
They are associated with the Oakdale, Dinuba, and
Modesto soils.

The Chualar soils are at elevations of 50 to 150 feet
in a subhumid climate that has a mean annual precipita-
tion of 10 to 13 inches. The frost-free period is about
300 days.

These soils are important for growing a wide variety
of orchard, vineyard, field, and forage crops. Yields are
good to excellent.

Columbia series

The Columbia series consists of imperfectly drained,
moderately coarse to moderately fine textured alluvial
soils. These soils developed from alluvium weathered
from a variety of rocks. In this area the alluvium had
a considerable proportion of granitic material. The Co-
lumbia soils have nearly level, somewhat channeled relief.
They are subject to a high water table or to flooding early
in swnmer. The vegetation is dense and consists of
grasses, forbs, and trees.

These soils are characteristically pale brown or light
yellowish brown to grayish brown and nearly neutral
throughout. Strong-brown mottles are visible at or near
the surface and increase in prominence with depth. In
Places these soils are stratified with dark-colored layers
and sand.

Columbia soils are mainly along the San Joaquin River.
In this avea they are associated with the Temple soils.

Columbia soils are at elevations of 30 to 60 feet in a
semiarid climate that has a mean annual precipitation of
8 to 10 inches. The frost-free season is about 250 days.

In this area the Columbia soils are important in the
production of alfalfa and field crops.

Corning series

The soils of the Corning series are well drained, gravel-
ly, and moderately coarse textured. They have a subsoil
of dense sandy clay. They are in areas of undulating to
hilly relief that have some mound microrelief. The vege-
tation consists of annual grasses and forbs.

The surface soil is brown to reddish-brown gravelly
sandy loani, and the subsoil is yellowish-red sandy clay
that 1s slightly acid. The parent material is gravelly
sandy loam alluviwm that weathered from various rocks.
The gravel is generally very hard.

Corning soils are in the area southwest of La Grange.
They are associated with the Redding and Montpellier
series.

The sotls of this series are at elevations of 200 to 300 feet
in a subhumid climate that has a mean annual precipita-
tion of 14 to 16 inches. The average frost-free period
1s about 300 days.

Corning soils are used mostly for range and to some
extent for dry-farmed grain.

Delhi series

The Delhi series consists of somewhat excessively to ex-
cessively drained, coarse-textured soils. These soils devel-
oped from sand reworked from granitic alluvium by wind.
They are on gently undulating and, in places, slightly
hummocky relief. They are under an annual vegetation
of grasses and forbs.

The Delhi soils are characteristically uniform through-
out. They consist of light brownish-gray to pale-brown,
neutral, loose, very rapidly permeable sand or loamy sand.
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The parent material is cross-bedded, well-sorted sand that
contains quartz, feldspar, mica, and hornblende.

These soils are i1 the vicinity of Turlock and in scat-
tered areas just south of the Stanislaus and Tuolumne
River bottom lands. They are associated with the Dinuba
and Hilmar soils.

The Delhi soils are at elevations of 50 to 100 {eet in a
subliumid elimate that has a mean annual precipitation
of 10 to 13 inches. The frost-free period is about 300 days.

These soils are important for growing melons, alfalfa,
sweetpotatoes, almonds, peaches, and grapes.

Dello series

The soils of the Dello series are imperfectly to very
poorly drained aud coarse textured. They developed in
blowonts and depressions in aveas of Delhi soils, which con-
sist of wind-Jaid, granitic sand.

The surface soil and subsoil are mottled bluish-gray,
neutral to strongly alkaline loamy sand. The subsoil 1s
under]ain by mottled light-gray saud at a depth of § feet
or more. The water table is generally within 3 feet of
the surface.

The Dello soils are at clevations of 50 to 100 feet in a
subhumid climate that has a mean annual precipitation of
10 to 13 inches. The frost-free period is about 800 days.

These soils are too wet for enltivated crops. They ave
used mainly for pasture.

Dinuba series

The soils of the Dinuba series are imperfectly drained
and moderately coarse textured. They developed from
alluvium derived from granitic rock. They ave on young
alluvial fans and have very gently sloping to nearly level,
sniooth relief. These soils are affected by salts and alkali
in places. In areas that are not cultivated, the vegetation
consists of annual grasses, herbaceous plants, and in some
places, saltgrass, spikeweed, and other salt-tolerant plants.

The surface soil is characteristically grayish-brown
sandy loam. The subsoil is of the same texture but is mot-
tled and intermittently slightly calcareous. The parent
material is sandy loam that is underlain at various depths
by strata of compact silt and very fine sand. It is nnder-
lain by an unrelated silty substratum that is partially ce-
mented with lime in places.

These soils are associated with the Hanford, Hilmar,
and Fresno soils.

Dinuba soils are at elevations of 50 to 150 feet in a
semiarid climate that has a mean annual precipitation of
10 to 12 inches. The frost-free period is 250 to 300 days.

These soils are Targely cultivated. They are used main-
ly for irvigated pasture, grain, and vine crops.

Dredge and mine tailings

This miscellaneous land type consists of cobbly and
gravelly debris left behind by gold dredging that was for-
merly carried on in the county. 1t covers large areas
along the Stanislaus and Tuolumne Rivers. Tt contains
numerous stagnant ponds that provide breeding places for
mosquitoes and that are unsightly and unsanitary. The
areas of this land type have little or no grazing value.

Exchequer series

The soils of the Exchequer series ave well drained to
somewhat excessively drained, shallow and very shallow,

medium textured, and gently rolling to steep. They
developed from metamorphosed basic igneous rocks. They
are under an annual grass-forb vegetation and scattered
blue oak.

These soils consist of reddish-brown, slightly acid rocky
loam. The parent material is meta-andesite (greenstone)
or amphibolite schist with bedding planes that are nearly
vertical.

These soils are along the eastern boundary of Stanislaus
County. They arve intricately associated with the Auburn
and Whiterock soils.

Iixchequer soils are at elevations of 300 to 1,000 feet in
a subhumid climate that has a mean annual precipitation
of 15 to 25 inches. The frost-free period is about 300
days.

These soils are important only for range pasture.

Foster series

In this series are very poorly drained soils that have
formed in recently deposited granitic alluvium. In this
area these soils are in small depressions and oxbows on
bottom Tands. They are subject to occasional flooding
and to a fluctuating high water table. They support a
arowth of bermudagrass, sedges, and willows,

These soils are dark grayish-brown very fine sandy loam,
mottled with gray, yellowish brown, and strong brown
(rust color) at or near the surface and throughout the
profile. The wettest spots are also mottled with bluish
gray. In places the soil material is stratified with sandy
layers. These soils are generally caleareous and contain
salt and alkali in places.

Only one TFoster soil is mapped in the Ifastern Stani-
slaus Area. It is on the hottom lands of the Stanislaus
and Tuolumne Rivers in small areas of 3 to 10 acres.
Some of the depressions occupied by this soil impede farm-
ing cperations but can be filled in places by Jeveling equip-
ment. These converted areas would then be similar to
arcas of Grangeville soils.

TFoster soils are used only for pasture or are Jeft idle.

Fresno series

The Fresno series consists of moderately coarse textured,
imperfectly drained, saline-alkali soils with hardpans.
These soils developed on alluvium derived mainly from
granitic rocks. They are on nearly level valley plains
that have distinct mound microrelief in places.

The surface soil is characteristically light brownigh-
gray sandy loam or fine sandy loant. It is generallv neu-
tral, but spots are mildly to strongly alkaline. Below
about 5 inches, the reaction is usually between pH 9.0
and 10.0. The subsoil is prismatic and blocky sandy clay
loam that rests on a lime-silica cemented hardpan. The
parent material is micaceous, medium-textured alluvium
that contains variable amounts of salts and alkali.

These soils are in a narrow band east of the San Joaquin
River flood plain. They are associated with the Traver
and Waukena soils and in places with the Dinuba soils.

The Fresno soils are at elevations of 40 to 60 feet in a
semiarid climate that has a mean annual precipitation of
8 to 10 inches. The frost-free period is about 250 days.

These soils are used mainly for dryland pasture; some
areas are used for irrigated pasture that produces only fair
to poor forage.
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Grangeuville series

The Grangeville series is made up of lmperfectly
drained, medium and moderately coarse textured soils.
These soils developed from recently deposited alluvium
derived mainly from granitic rocks and some metamorphic
rocks. They are in areas having nearly level reliet, but
there are some channels and oxbow depressions. 'lhey
are under grass-woodland vegetation.

The Gmnoewlle soils are characteristically grayish-
brown saudy loam to very fine sandy loam. The subsoil
is mottled rust brown, is stratified, and centains lime
at variable depths. The parent material is stratified al-
luvium that contains large amounts of mica, feldspar, and
quartz. It is generally fine sandy loam to silt loam.

These soils are along the bottom lands and on the lower
fans of the Stanislaus and Tuolumne Rivers. They are
associated with the Hanford, Tujunga, and Foster soils.

The Grangeville soils are at elevations of 40 to 100 feet
in a subhumid climate that has a mean annual precipita-
tion of 10 to 15 inches. The average frost-free period
is about 250 days.

These soils are used for walnuts, tomatoes and other
truck crops, alfalfa, and irrigated pasture.

Greenfield series

The soils of the Greenfield series are well drained and
moderately coarse textured. They developed from al-
luvium derived from granitic rocks. They are on nearly
level to gently slopmo low alluvial terraces. The vegeta-
tion consists of grasses, forbs, and scattered oaks.

These soils are clnncterlstlml]v light brownish-gray
sandy loam that is neutral to slightly acid. The subsoil is
brown and has slightly more clay than the surface soil.
The parent material 1s generally sandy alluvium that
contains angular quartz sand, fresh feldspar, and mica.

These soils are on benches along the Tuolumne River
and along Dry Creelk West of Hazel Dean Avenue. They

ve associated with the Hanford and Snelling soils.

The Greenfield soils are at elevations of 100 to 250 feet
in a subhumid climate tlmL has a mean annual precipita-
tion of 12 to 14 inches. The frost-free period is 250 to
300 days. :

These soils are used for orchards, vineyards, and field
Crops.

Hanford series?

The Hanford series consists of well-drained, moderately
coarse textured soils. These soils developed from alluvium
derived from granitic rocks. They have smooth, very
gentle slopes and are on broad, young and recent alluvial
fans and alluvial terraces. 'lhey are under annual grass-
forb vegetation and scattered oaks.

These soils are characteristicall y pale brown or light
brownish gray when dry, deep and uniform throuO'houl
and nentral or slightly acid. The parent material is S.mdy
loam that contains a large proportion of fresh minerals.

The Hanford soils are along the Stanislaus and
Tuolumne Rivers and on broad fans in the vicinity of
Salida, Modesto, Hughson, Ceres, and Empire. They

*This series includes soils described under the name “Ripperdan”
in University of California Soil Survey Report No. 13, Soils of
Eastern Stanislaus County, California (3), and in some other
University of California publications.
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are associated with the Tujunga, Grangeville, and Dinuba
soils.

These soils are at elevations of 40 to 150 feet in a sub-
humid climate that has a mean annual precipitation of 10
to 14 inches. The average frost-free period is 250 to 300
days.

These are important soils for the production of a wide
variety of irrigated orchard, field, and truck crops.

Hilmar series

The soils of the Hilmar series are coarse textured and ini-
perfectly to very poorly drained. They developed from
wind-worked sands derived from granitic alluvium. They
are for the most part gently undulatmo but in places are

slightly hummocky. The vegetation consists of orasses
and forbs.

The Hilmar soils are clmr{lcteristically light brownish-
gray or pale-brown sand or loamy sand. The subsoil is
iuntly mottled below 12 inches, and it becomes more
mottled and somewhat calcareous with depth. The sub-
soil 1s underlain abruptly by a layer of compact silt loamn
that is somewhat cemented with lime in the upper part.
The parent material is sand or loamy sand made up of
qlmlt7 feldspar, hornblende, and mica, which are found
m granitic rocks.

These soils are mainly in the area southwest and west of
Tuwrlock. They are assoctated with the Delhi and Dinuba
soils.

The IHilmar soils are at elevations of 50 to 120 feet in a
semiarid climate that has a mean annual precipitation of
8to 12 inches. The average frost-free period is 300 days.

These soils are used for field and forage crops. Some
grapes are grown. Orchards have ba2en planted in sonie
arens but generally are not suited to the high water table
and the calcareous and alkaline subsoil.

Honcut series

The IHoncut series is made up of well-drained, moder-
atelv coarse to moderately fine textured soils. These soils
developed from alluvium derived mainly from basic igne-
ous and metamorphic rocks. They occur on smooth, nearly
level funs and bottom lands under a grass-oak eoemtlon

The Honeut soils are characteristically brown and nearly
neutral throughout. The parent material is slightly strati-
fied alluvimm that is high in feldspar and ferromagnesian
minerals and low in quartz.

I‘hese soils are along Dry Creek. They are associated
with the Wyman, Lvm, and Yokohl soils, which developed
from similar mqtelnl, and the Anderson soils, which de-
veloped from gravelly alluvium.

The Honeut soils are at elevations of 100 to 250 feet in a
subhumid ¢ 1m‘Lte t]ulL has a mean annual precipitation of
12 to 18 inches. The frost-free period is about 250 days.

These soils are used for a wide variety of orchard, Lluck
field, and forage crops.

Hopelon series

The ITopeton series is made up of well-drained, medium-
to fine- textmed soils.  These soils developed from mixed
sediments derived mainly from basic igneous rocks. They
ceenr on gently sloping to undul (Ltmo relief under an an-
nual grass-forb vegetation that includes annual legumes.

The Iopeton soils are char acteristically dark gray to
dark brown. They are slightly acid in the surface soil
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and become mildly alkaline with depth. They have a
clay subsoil. These soils are very slightly calcareous below
the subsoil. The parent material is weakly consolidated
sandstone that has a high content of weatherable minerals.

These soils are in small areas east of Ilickman, Water-
ford, and Qakdale. They are associated with the Redding,
Corning, Pentz, Peters, and Raynor soils, and in places
with the Whitney soils. ]

The Hopeton soils are at elevations of 200 to 400 feet in a
subhumid climate that has a mean annual precipitation of
12 to 15 inches. The frost-free period is 250 to 300 days.

These soils are used for dry-farmed grain and irrigated
pasture.

Hornitos series

The Hornitos series consists of well to somewhat exces-
sively drained, moderately coarse textured, shallow and
very shallow soils, These soils developed from siliceous
marine sandstone of the Tone formation. They occur on
gently undulating to hilly relief under annual grass-forb
vegetation and scattered blue oaks. Mound microrelief
is well developed on the gentler slopes.

The Hornitos soils characteristically vary in color, de-
pending upon the color of the parent material. They are
sandy loam or fine sandy loam with varying amounts of
gravel and are slightly to strongly acid. Bepth ranges
from 3 to about 14 inches. The parent material consists
of sandstone, mainly quartz, but also kaolin and secondary
nminerals, interbedded with conglomerate and kaolinitic
clay. The color ranges from pink to reddish yellow or
white.

These soils are along the edge of the Sierra Nevada
foothills on the eastern edge of Stanislaus County. They
are associated with the Iixchequer, Auburn, Whiterock,
and Amador soils.

The Hornitos soils are at elevations of 250 feet in a sub-
humid climate that has a mean annnal precipitation of 15
to 18 inches. The frost-free period is 250 to 300 days.

These soils are used only for range pasture.

Keyes series

The Keyes series is made up of well-drained, gravelly or
cobbly, moderately fine textured soils with hardpans.
These soils developed from andesitic (basic igneous)
gravel. They have gentle slopes with distinet mound
microrelief. They occur on old, partially dissected, high
alluvial terraces and fans under grass-forb vegetation.

Characteristically these soils have a grayish-brown,
cobbly or gravelly clay loam surface soil. They have a
clay subsoil that rests directly on an indurated, iron-silica
hardpan at about 15 inches. The hardpan i1s generally
about 12 inches thick. It is underlain by gravelly sandy
loam that is very weakly consolidated in places. The
parent material is loose to very weally consolidated gravel
deposited in the valley.

These soils are in the area that extends east of Oakdale
to near Knight’s Ferry. They are associated with the
Pentz, Peters, and Raynor soils that formed from less
gravelly, andesitic sediments, and with the Redding and
Corning soils that formed from more siliceous gravel.

Keyes soils are at elevations of 300 to 600 feet in a cli-
mate that has a mean annual precipitation of 13 to 16
inches. The frost-free period is about 300 days. These

soils are used mainly for range pasture and dry-farmed
small grain.

Lava and sandstone rockland

This miscellaneous land type consists of lava rockland
and sandstone rockland. Lava rockland is a blocky
jumble of lava. It is in only one area—southeast of
Knight’s Ferry. It is associated with the Toomes soil.
LIixcept for a very little grazing, it has little or no agricul-
tural value. Sandstone rocklaud is a blocky jumble of
sandstone that has only a little soil material in the cracks,
It is associated with Hornitos soils, is of little or no agri-
cultural value, and in places is quarried for building stone.

Madera series

The Madera series is made up of well-drained, medium
and moderately coarse textured soils with hardpans.
These soils developed from moderately coarse textured
alluvium derived mainly from granitic rocks. They are
on gently undulating old fans that have mound microrelief
in unleveled areas. The vegetation consists of annual
grasses and forhs.

The surface soil is characteristically brown, neutral
sandy loam or loam. The subsoil is brown to reddish-
brown sandy clay. It is underlain at a depth of 24 to 42
inches by an indurated iron-and-silica hardpan that con-
tains seams of lime. Generally the underlying material is
stratified sandy loam that is compact and weakly cemented
in places.

These soils are in the area between Modesto and River-
bank and in the vicinity of Hickman and Denair. They
are associated with the San Joaquin, Alamo, and Snelling
soils.

In places the Madera and San Joaquin soils are inti-
mately associated with these soils, or so similar in agri-
cultural use, that no attempt has been made to differenti-
ate them. Where the Madera soils occur as distinet bodies,
however, they are mapped separately.

The Madera soils are at elevations of 100 to 250 feet in
a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The frost-free period is about 300 days.

Meikle series

The Meikle series consists of imperfectly drained, fine-
textured soils. The soils are in imperfectly drained,
ponded basins under a vegetation that consists of forbs,
grasses, and sedges.

These soils are characterized by a thin, gray sandy clay
loam surface soil that abruptly overlies a blocky clay sub-
soill. The subsoil generally contains some lime in the
lower part. Reaction increases from slightly acid in the
surface soil to moderately alkaline in the lower subsoil.
The parent material was derived largely from granitic
rock and consists of alluvium on the same terrace level as
the Hanford soils, mixed to some extent with alluvium or
colluvium eroded from areas of Whitney and Rocklin
soils.

The Meikle soils are east of Waterford and IHickman.
They are in basins formed in drainageways between hills
occupied by Whitney soils. In these basins the drainage
has been blocked by the deposition of granitic alluvium
by the Tuolumne River and other major streams. The
soils on the blocking alluvium are generally of the Han-
ford or Dinuba series. Greenfield or Snelling soils are
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along minor drainageways above the ponded areas of the
Meikle soils.

The Meikle soils are at elevations of 100 to 250 feet in a
semiarid to subhumid climate that has a mean annual
precipitation of about 14 inches. The growing season is
about 280 days.

These soils are used for dry-farmed grain and range or
for irrigated pasture.

Modesto series

The Modesto series consists of moderately well drained,
medium and moderately fine textured soils. These soils
developed from rather gritty sandy loam or loam-textured
alluvium underlain in many places by a silty substratum
like that underlying the Dinuba soils. The alluvium was
derived mainly from granitic rocks. These soils occur
on nearly level alluvial fans in areas where runoff is very
slow. They had a mound microrelief that has been almost
completely obliterated by leveling.

The surface soil is charateristically grayish-brown loam
and clay loam. It is slightly acid to neutral. The subsoil
is blocky to prismatic light clay or sandy clay. It isneutral
to moderately alkaline and intermittently calcareous in the
lower part. It is underlain by sandy alluvium or an un-
related silty substratum. This material is cemented with
lime in places and forms a wealk, thin hardpan.

Modesto soils are in the same general area as the Chualar,
Dinuba, and Hanford soils, north and northwest of
Modesto. They are at elevations of 40 to 100 feet in a semi-
arid climate that has a mean annual precipitation of 10
1(;10 12 inches. The average frost-free period is about 300

ays.

These soils are used for a wide variety of field and forage
crops and for orchards and vineyards. The slow water
penetration and the tendency of the soil to puddle, how-
ever, generally reduce yields.

Montpellier series

The Montpellier series consists of well-drained, moder-
ately coarse textured soils. These soils developed from
alluvium derived from granitic rock. They occur on dis-
sected, old high terraces that have smooth, undulating to
hilly relief. They are under an annual grass-forb vege-
tation.

The surface soil is characteristically brown, slightly acid
coarse sandy loam. The subsoil is dense, red or reddish-
brown, medium acid sandy clay loam. The parent material
is coarse sandy loam alluvium that contains partially
weathered minerals similar to those in granitic rocks. In
places it is weakly to moderately consolidated.

These soils are in the area southeast of Oakdale and east
of Waterford, Hickman, and Denair to the vicinity of
La Grange. They are associated with the Whitney and
Rocklin soils.

Montpellier soils are at elevations of 200 to 400 feet in a
subhumid climate that has a mean annual precipitation
of 14 to 18 inches. The frost-free period ranges from 250
to 280 days.

These soils are important in the production of dry-
farmed grain, irrigated pasture, and range pasture.

Oakdale series

The soils of the Oakdale series are well drained, deep,
moderately coarse textured, and moderately permeable.

They developed from alluvium derived mainly from gra-
nitic rocks. They occur on nearly level to gently undulat-
ing relief under annual grasses and oaks.

These soils are characteristically grayish-brown sandy
loams that have slightly more clay in the subsoil than in
the surface soil and are slightly mottled in places. The
parent material is soft sandy loam that contains much
angular quartz sand and slightly weathered feldspar and
mica.

These soils are along the benches of the Stanislaus River
in the vicinity of Qakdale. They are associated with the
Hanford, Tujunga, and Dinuba soils.

The Oakdale soils are at elevations of 100 to 250 feet in
a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The frost-free period is about 250 days.

These soils are important for growing fruit and nut
crops and forage and field crops. They are well suited to
deep-rooted crops.

Paulsell series

The Paulsell series consists of imperfectly drained, fine-
textured soils. These soils developed from lake sediments
derived mainly from basic igneous rocks (andesitic tuff
and meta-andesite). They are in nearly level areas that
are drained by sharply incised streams. The vegetation is
mainly annual grasses and small herbaceous plants.

These soils are characteristically dark-gray clay with
moderate, blocky structure. The surface soil is slightly
acid, but it becomes mildly alkaline below about 24 inches.
The parent material is stratified alluvium that is moder-
ately coarse to moderately fine textured. It contains large
amounts of weatherable feldspar and dark minerals and
little quartz or mica.

These soils are along Dry Creek in the Paulsell Valley.
They are in the same general area as the Ryer and Yokohl
soils.

The Paulsell soils are at elevations of 150 to 200 feet in
a subhumid climate that has a mean annual precipitation
of 12 to 14 inches. The frost-free period is about 250
days.

’}l,’hese soils are used for rice and irrigated pasture.

Pentz series

The soils of the Pentz series are well drained to ex-
cessively drained and medium or moderately coarse tex-
tured. They developed from andesitic tuff. They have
mainly hilly to steep relief but in some areas are undu-
lating or rolling. Weakly developed mound microrelief
occurs locally. The vegetation consists of annual grasses
and forbs and some wild clover.

The Pentz soils are characteristically grayish brown,
slightly acid, and usually very shallow or shallow to rock.
They are moderately deep in some places where the parent
rock is soft. The parent material is generally a bluish-
gray sandstone or brownish mudstone composed largely
of andesitic tuff.

These soils occur in small to moderately large tracts
over a wide area north and east of Oakdale and Water-
ford. They are associated with the Peters and Raynor
soils, formed from similar material, and the I{eyes soils,
formed from gravelly andesitic alluvium.

The Pentz soils are at elevations of 200 to 600 feet in a
subhumid climate that has a mean annual precipitation
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of 13 to 16 inches.
days.
These soils are used entirely for range pasture.

The frost-free period is 250 to 300

Peters series

The Peters series consists of well-drained, fine-textured
soils. These soils developed from andesitic tuff. They
occur on gently sloping to sloping relief under grass-bur
clover vegetation.

The Peters soils are characteristically dark-gray, grav-
elly or cobbly clay, 12 to 20 inches deep. They have blocky
structure. The parent material consists of tuffaceous
andesitic sediments that vary in hardness.

These soils are scattered over a wide area east of Oak-
dale and Waterford. They are associated with the Pentz,
Raynor, and Keyes soils and in many places form a com-
plex with the Pentz soil. Some areas of the Redding and
Corning soils also occur in the same area.

Peters soils are at elevations of 300 to 600 feet in a sub-
hunmid climate that has a mean annual precipitation of
13 to 16 inches. The frost-free period is about 300 days.

These soils are valued highly for range pasture.

Rayrior series

The Raynor series consists of well-drained, fine-tex-
tured soils. These soils developed from andesitic tuff
similar to that from which the Pentz and Peters soils
developed. They occur on gently sloping relief that is
concave in places. The vegetation is annual grasses,
forbs, and clover.

These soils are characteristically dark, moderately deep
to deep, slightly acid, blocky clay. Wlhen the soils are
dry, deep, wide cracks form and the surface has a strong,
fine, granular structure.

These soils are in the area east of Oakdale. They
are associated with the Pentz, Peters, Redding, Keyes, and
Zaca soils.

The Raynor soils are at elevations of 200 to 400 feet in a
climate that has a mean annual precipitation of 13 to 16
inches. The frost-free period is about 300 days.

These soils are important only for the production of
range and a little dry-farmed grain.

Redding series

The Redding series is made up of well-drained, cobbly
and gravelly, medinm-textured soils. These soils devel-
oped from mixed gravelly alluvium, mainly from meta-
morphic and quartzitic rocks. They are on gently sloping;
partially dissected high terraces and old fans that have
distinet mound microrelief. The vegetation consists of
annual grasses and forbs.

The surface soil is characteristically light brown to red-
dish brown. The subsoil is reddish-brown gravelly clay.
It rests abruptly on an iron-silica cemented hardpan at
a depth of about 18 inclies.

These soils occur throughout the area north and east of
Oakdale and Waterford. They are associated with the
Corning soils, which are similar but lack the cemented
hardpan, and with the Pentz, Peters, and Raynor soils,
which formed on the andesitic tuff that generally under-
lies the Redding gravel.

Redding soils are at elevations of 200 to 600 feet in a
climate that has a mean annual precipitation of 14 to 18
inches. The average frost-free period is 250 to 300 days.

These soils are used for range pasture and a little dry-
farmed grain.

Riverwash

Riverwash consists of sandy areas adjacent to streams.
These areas include dry riverbeds, stream channels, and
sandbars and ave subject to periodic flooding. Sand and
gravel pits are generally in areas of this material. River-
wash has no agricultural value except for very limited
grazing or browse.

Rocklin series

The Rocklin series consists of well-drained, moderately
coarse textured soils with cemented hardpans. The soils de-
veloped from weakly consolidated granitic rock sediments.
They have undulating relief. The vegetation consists of
grasses and small herbaceous plants.

These soils characteristically have a brown to reddish-
brown, moderately coarse textured surface soil. They
have a reddish-brown sandy clay loam subsoll that over-
lies a thin, iron-silica cemented hardpan. The hardpan
formed at the surface of the underlying sediments, at a
depth of 18 to 30 inches. The parent material consists of
weakly consolidated sediments that contain quariz and
slightly weathered feldspar and mica.

These soils are in an area east of Denair that extends
nearly to Turlock Lake. They are associnted with the
Whitney, Montpellier, and San Joaquin soils. Some aveas
of Rocklin soils are mapped in undiflerentiated units with
the Whitney soils.

The Rocklin soils are at elevations of 150 to 300 feet
in a subhumid climate that has a mean annual precipita-
tion of 13 to 15 inches. The frost-free period is 250 to
300 days.

These soils are important in the production of dry-
farmed grain and some irrigated pasture.

Rossi series

The soils of the Rossi series are poorly drained, fine and
moderately fine textured, dark, and saline-alkali. They
developed from fine-textured alluvium derived from mixed
but predominantly granitic rocks. The soils are subject
to occasional flooding. They are moderately to strongly
affected by salts and alkali. They occur on nearly level
basin relief under a vegetation that consists mamly of
saltgrass and sedges.

The surface soil is characteristically dark-gray, blocky
clay. The subsoil is gray, caleareous, subangular blocky
heavy clay. It is underlain by light-gray, mottled clay
loam or clay.

These soils are west of Gates Road. They are asso-
ciated with the Traver and Waukena soils.

The Rossi soils are at elevations of 30 to 50 feet in a
semiarid elimate that has a mean annual precipitation of
8 to 10 inches. The average frost-free period is about 250
days.

These soils are used for range and irrigated pasture.

Ryer series

The soils of the Ryer series are well drained and medi-
um to fine textured. They developed from alluvium de-
rived from metamorphic rocks, mainly of basic volcanic
origin. These soils are on nearly level terraces that have
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weak, mound microrelief in places. The vegetation con-
sists of annual grasses and forbs.

The surface soil is characteristically hrown to reddish-
brown loam, clay loam, or clay. In many places the clay
subsoll is slightly calcareous in the lower part. The par-
ent material is generally compact alluvium that has loam
texture.

These soils are along Dry Creek from Empire to
Cooperstown.  They are associated with the Honeut,
Wyman, and Yokohl soils, which developed from similar
parent material and have similar color.

The Ryer soils are at elevations of 150 to 250 feet in a
climate that has a mean annual precipitation of 14 to 16
mches.  The average frost-free period is about 250 days.

These soils are used for irrigated pasture, rice, and
range pasture; small acreages are planted to crops needing
nmore intensive management.

San Joaquin series

The San Joaquin series is made up of well-drained,
moderately coarse textured soils with iron-silica hard-
pans. The soils developed from alluvium derived mainly
from granitic rocks. They have very gently sloping to un-
dulating relief. Areas that have not been cultivated have,
also, a well-developed mound microrelief. The vegeta-
tlon consists of grasses and small herbaceous plants, main-
ly filaree. /

The San Joaquin soils are characteristically brown to
reddish brown and slightly to medium acid. The subsoil
1s reddish-brown or red clay that rests on an indurated
hardpan at a depth of 16 to 30 inches.

These soils are in a large area southwest of Qakdale
and in smaller areas near Hickman and Denair. They
are associated with the Madera and Alamo soils and in
places with the Rocklin and Montpellier soils.

The San Joaquin soils are at elevations of 100 to 300
feet in a subhumid climate that has a mean annual precipi-
tation of 11 to 16 inches. The frost-free period is about
275 days.

These soils are important in the production of irrigated
pasture and dry-farmed grain. ‘

Schist rockland

This miscellaneous land type consists of areas of rock
slabs that stand nearly upright. Some soil material is
in patches between the slabs. Schist rockland is mapped
In association with the Exchequer, Auburn, and White-
rock soils. Ithasnoagricultural value.

Snelling series

The soils of the Snelling series are well drained and
moderately coarse textured. They developed from gra-
nitic alluvium. They occur on smooth, nearly level to un-
dulating relief under annual grasses and forbs and scat-
terved ouks.

The surface soil is characteristically brown, slightly
acid sandy loam. The subsoil is brown, wealk blocky to
massive sandy eclay loam. The parent material is mod-
erately coarse textured alluvium.

These soils are on Jow terraces along the Stanislaus and
Tuolumne Rivers east of Waterford, Hickman, and Qak-
dale. They are associated with the Greenfield and Mont-
pellier soils.

The Snelling soils are at elevations of 100 to 350 feet

in a subhumid climate that has a mean annual precipita-
tion of 12 to 15 inches. The average frost-free period is
250 to 300 days.

These soils are used for a variety of crops, including
orchard crops, field crops, and grai, and for irrigated
pasture and some dry-farmed and range pasture.

Temple series

The soils of the Temple series ave imperfectly and poorly
drained and medium to fine textured. They developed
from alluvium of mixed but mainly granitic origin. They
are on nearly level flood plains that, early in summer, are
subject to occasional floods that drain off slowly. Alluvial
deposition is very slow. These soils are slightly to mod-
erately saline in places. The vegetation consists of annual
and perennial grasses, herbaceous plants, and some oak,
willow, and cottonwood.

The Temple soils are characteristically gray to dark
gray and have a high content of organic matter. The
subsoil is blocky and calcareous and has slightly more clay
than the surface soil. The parent material is stratified,
micaceous alluvium generally of fine sandy loam, loam,
or silt loam texture.

These soils are along the flood plain of the San Joaquin
River. They are associated with the Columbia soils.

The Temple soils are at elevations of 25 to 50 feet in a
semiarid climate that has a mean annual precipitation of
8 to 10 inches. The frost-free pertod is about 230 days.

These soils are used for alfalfa, sorghum, irrigated pas-
ture, and range.

Terrace escarpments

This miscellaneous land type consists of outerops of soft
and weakly consolidated sandy or silty sediments and a
little soil material in places. Terrace escarpments are
generally steep and subject to gully erosion. They occur
on either side of the bottom lands of the Stanislaus and
Tuolumne Rivers. They are sometimes used for grazing.
If they are grazed heavily, gullies form and may cut into
the farmland on the terraces above, and sand may be de-
posited on the fertile soils of the flood plains below.

Teoomes series

The soils of the Toomes series are well drained, rocky,
medium textured, and very shallow. They developed from
lava-flow rock. They occur on gently sloping to undulat-
ing relief under annual grasses and forbs.

The Toomes soils are characteristically brown, rocky
loam that is medium acid and less than 12 inches thick.
The pavent material is fine-grained latite lava.

These soils are associated with lava rockland or scab-
land consisting of jumbled fresh lava,

The Toomes soils are at elevations of about. 300 feet
but extend up to about 1,200 feet in the area toward the
cast. They are in a subhumid climate that has a mean
annual precipitation of about 16 inches. The frost-free
period is about 300 days.

These soils are used only for range pasture.

Traver series

The Traver series consists of moderately well drained,
moderately coarse textured, saline-alkaline soils. These
soils formed from granitic alluvium. They are on nearly
level valley plains that have slight mound microrelief in
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places. The vegetation consists of saltgrass, foxtail, spike-
weed, and other alkali-tolerant plants. )

The Traver soils are characteristically light brownish
gray, calcareous, and moderately to strongly alkaline
throughout. The subsoil is slightly finer textured than the
surface soil. The parent material is moderately coarse
textured alluvium made up primarily of quartz, feldspar,
and mica derived from granitic rock.

These soils are mainly east of the San Joaquin flood
plain in a band about 2 miles wide. They are associated
with the Fresno and Waukena soils.

The Traver soils are at elevations of 35 to 60 feet in a
semiarid climate that has a mean annual precipitation
of 8 to 10 inches. The frost-free period is about 250 days.

These soils are used mainly for irrigated and dryland
pasture.

Tuff rockland

This miscellaneous land type consists of areas of bare
tuff rock and steep rocky escarpments. The rock is only
moderately hard. In many places it can be graded with
heavy equipment without the use of explosives. Tuff rock-
land is associated with the Amador and Pentz soils, It
has no agricultural value.

Tujunga series

The soils of the Tujunga series are somewhat excessively
to excessively drained and coarse textured. They devel-
oped from very recent alluvial deposits derived from
granitic rocks. They are on nearly level to gently sloping
alluvial fans and flooded bottom lands. The vegetation
consists of annual grasses and forbs; willow and poplar
grow on the bottom lands.

The Tujunga soils are characteristically pale-brown to
light brownish-gray, stratified, loose sand or loamy sand.
They are neutral to mildly alkaline. The parent ma-
terial is fresh granitic sand.

These soils are on the bottom lands and fans of the
Stanislaus and Tuolumne Rivers. They are associated
with the Grangeville, Hanford, and Foster soils.

The Tujunga soils are at elevations of 35 to 100 feet in
a subhumid climate that has a mean annual precipitation
of 10 to 15 inches. The frost-free period 1s about 250
days.

These soils are used mainly for range pasture. In many
Places they interfere with the irvigation of intensively
managed crops on the finer textured soils with which they
are associated.

Waukena series

The soils of the Waukena series are imperfectly drained,
moderately coarse textured, and saline-alkali. They de-
veloped from moderately coarse testured granitic alluvium.
They are in nearly level areas that have distinet mound
microrelief in places. The vegetation consists of saltgrass
and other salt-tolerant plants.

The surface soil is characteristically egray sandy loam.
It rests abruptly on a columnar sandy clay loam subsoil
that is strongly alkaline.

These soils are in a narrow band east of the San Joaquin
River flood plain. They are rarely flooded. They are as-
sociated with the Fresno, Traver, and Rossi soils, which
are also saline-alkali.

The Waukena soils are at elevations of 35 to 60 feet in

a semiarid elimate that has a mean annual precipitation of
8 to 10 inches. The frost-free period is about 250 days.

These soils are important mainly for the growing of ir-
rigated pasture and saltgrass range.

Whiterock series

The soils of the Whiterock series arve well drained to
excessively drained, medium textured, very shallow, and
rocky. They developed from metasedimentary rock (light-
colored slate and metasandstone). They occur on gently
sloping to steep relief under grasses, forbs, and scattered
ouaks.

The Whiterock soils are characteristically light brown-
ish gray and slightly acid. They have numerous tomb-
stonelile rock outcrops. The parent material is hard slate
that generally has a steep to nearly vertical dip.

These soils are along the eastern boundary of the Area.
They are associated with the Auburn and IKxchequer soils.

The Whiterock soils are at elevations of 300 to 1,000 feet
in a subhumid climate that has a mean annual precipita-
tion of 15 to 25 inches. The frost-free period is about
300 days.

These soils are used only for range pasture.

Whilney series

The Whitney series is made up of well-drained and
somewhat excessively drained, moderately coarse textured
soils. These soils developed from weakly consolidated
sediments derived from granitic rocks. They are mainly
on rolling to hilly relief in areas of strongly dissected old
terraces and fans. The vegetation consists of annual
grasses and small herbaceous plants, including wild clover.

The Whitney soils are characteristically brown, slightly
acid sandy loam or fine sandy loam. The subsoil contains
slightly more clay than the surface soil. The parent ma-
terial 1s high in quartz and slightly weathered feldspar
and mica. These soils grade at variable depth (usually at
a moderate depth) into weakly consolidated granitic
sediments.

These soils are in areas east of Denair, Hickman, and
Waterford. They are associated with the Montpellier and
Rocklin soils, which are in areas with more gentle relief,

The Whitney soils are at elevations of 150 to 400 feet in
a subhumid climate that has a mean annual precipitation
of 13 to 15 inches. The frost-free season is 250 to 300 days.

These soils are important in the production of dry-
farmed grain and range.

Wyman series

The soils of the Wyman series are well drained and
medium to moderately fine textured. They developed
from alluvium derived mainly from basic igneous rocks.
They are on very smooth, nearly level relief on low terraces
along minor streams that drain the foothills of the Sierra
Nevada. The vegetation consists of annual grasses and
small herbaceous plants, including wild clover.

The Wyman soils are characteristically brown, neutral
Jloam and clay loam. The subsoil has slightly more clay
than the surface soil. In the lower subsoil, there are inter-
mittent deposits of lime. The pavent material consists
of moderately coarse textured sediments that contain a
large amount of weatherable feldspar and dark minerals.

These soils are along Dry Creek from Waterford east
to the county line. They are associated with the Honeut,
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Ryer, and Yokohl soils, which were developed from sim-
ilar parent material.

The Wyman soils are at elevations of 100 to 300 feet
in a subhumid climate that has a mean annual precipita-
tlion of 13 to 16 inches. The frost-free period is about 250
days.

These soils are used for walnuts, alfalfa, field crops,
and irrigated pasture.

Yokohl series

The Yokohl series is made up of well-drained, medium
or moderately fine textured soils that have iron-silica
hardpans. They developed in alluvium derived from
metamorphosed basic igneous rock. They have nearly
level or very gently sloping relief. Mound microrelief
occurs on the low alluvial terraces near minor streams that
drain the Sierra Nevada foothills. The vegetation con-
sists of annual grasses and forbs.

The surface soil is characteristically brown to reddish-
brown loam or ¢lay loam. The subsoil is prismatic clay
that rests on a strongly cemented hardpan at a depth of
24 to 38 inches. The parent material is medium-textured
alluvium.

These soils are along the upper part of Dry Creek.
They are associated with the IHoncut, Wyman, and Ryer
soils, which have developed from similar parent material.

The Yokohl soils are at elevations of 150 to 250 feet in a
subhumid climate that has a mean annual precipitation
of 14 to 16 inches. The frost-free period is about 250
days.

Where water is available, these soils are used for irri-
gated pasture. Severallarge areasare used only for range
pasture or dry-farmed grain.

Zaca series

The Zaca series consists of well-drained, fine-textured
soils that developed from calcareous sedimentary rock.
These soils are on undulating to hilly relief. The vegetation
consists of annual grasses and herbs and includes a large
amount of clover,

The Zaca soils are characteristically dark-gray, calear-
eous clay. The surface soil has a strong granular struc-
ture, and the subsoil has a blocky structure that was
formed by deep, wide cracks. The parent material is
calcarcous shale or mudstoue, possibly of lacustrine origin.

Many areas of these soils are about 5 miles east of Qak-
dale. They are associated with the Peters and Raynor
soils, which formed from andesitic tuff, and the Keyes
soils, which formed from andesitic gravel.

The Zaca soils are at elevations of 200 to 400 feet in a
climate that has a mean annual precipitation of 13 to 16
inches. The frost-free period is abount 200 days.

These soils are used mainly for range pasture.

Descriptions of the Mapping Units

The name of each mapping unit, the symbol by which
it is shown on the map, and the symbol of the capability
unit in which it is grouped are given in table 2. Also, the
important characteristics and qualities of each mapping
unit, and suitable uses for the unit, are summarized. More
detailed information about use, management, and produe-
tivity of the mapping units is given in the section “Use,
Management, and Productivity of Soils.”

Some of the terms used in the table headings are
discussed in the following paragraphs.

Drainage is given by general relative soil-drainage
classes defined in the “Soil Survey Manual” (20). The
elasses are very poor, poor, imperfect, moderately good,
good, somewhat cxcessive, and excessive.

Permeability is the quality of a porous material, such
as soil, to transmit fluids. Permeability of soil is ex-
pressed by the rate of percolation. As measurements have
not been made on these soils, the ratings given in the table
are estimates. The estimates were based on the rate of
percolation, by gravity, through a saturated core of soil
about 8 inches in diameter and 3 inches in thickness.
Cores for this purpose are taken with the least possible
disturbance of natural soil structure. The permeability
rating is a general indication of the ease of root
penetration. The classes and their percolation rates are:

Very slow: Less than 0.05 inch per hour.
Stow: 0.03 to 0.20 inch per hour.

Moderately slow: 0.20 to 0.80 inch per hour.
Moderate: 0.80 to 2.50 inches per hour.
MNoderately rapid: 2.50 to 5.00 inches per hour.
Rapid: 5.00 to 10.00 inches per hour.

Very rapid: More than 10.00 inches per hour.

Runoff, sometimes called surface runoft or external soil
drainage, refers to the relative rate water is removed by
flow over the surface of the soil. The six classes of runoft,
as defined in the “Soil Survey Manual” (20), are ponded,
very slow, slow, medivm, rapid, and very rapid. ]

Erosion hazard is an estimate of the risk of erosion if
the soil is cultivated or heavily grazed. Ratings, exceFt
where specified, refer to the risk of erosion by water. The
ratings are none, slight, moderate, high, and very high.

Natural fertility 1s an estimate of the natural capacity
of the soil to provide the proper nutrients, in the proper
amounts and in the proper balance, for growth of the
usual crops when other factors, such as light, temperature,
and physical conditions of the soil, are favorable. The
terms used are wery low, low, moderate, and high.

Awailable water-holding capacity is the amount of
water that can be held in a soil in a form available to
plants. Technically it is the difference between the amount
of water in a soil at field capacity and the amount at the
permanent wilting point.

Use, Management, and Productivity
of Soils

Discussed in this section are important crops and their
general management; irrigation and drainage; saline and
saline-alkali soils; soil profile groups, natural land type
groups, and Storie index ratings; capability groups; and
crop yields.

important Crops and General Management
Practices

Because of the wide diversity of soils, the long, warm
growing season, and the adequate supply of irrigation
water, a great many crops can be produced in the Area.
Included in the 80 different crops listed by the annual
crop report for Stanislaus County in 1954 are tree fruits,
nuts, berries, grapes, field, forage, truck, and seed crops,
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TavLe 2.—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

AcA Alamo clay, 0 to 1 Shallow, nearly level | Dark-gray clay, very hard, | Poor_______ Very slow, Very slow or
pereent slopes. depressions in slightly aeid, weak blocky; none through ponded.

gently undulating dark-gray clay, very hard, hardpan.
alluvial fans and neutral, strong blocky; in-
terraces. durated iron-silica hardpan.

AgB | Amador gravelly Undulating uplands | Light yellowish-brown gravelly | Good______ Moderate_.___ Very slow to
loam, O to 8 per- that have mound loam, slightly lard, very medium.
cent slopes. microrelief and strongly acid, massive; none;

few or no rock out- white rhyolitic clay rock, very
crops. strongly acid.

AmB Amador loam, 0 to Undulating uplands Light yellowish-brown gravelly | Good__.__. Moderate_____ Very slow to
8 percent slopes. that have mound loam, slightly hard, very mediun.

microrelief and strongly acid, massive; none;
few or no outcrops white rhyolitic clay rock,
of rock. very strongly acid.

AmD Amador loam, 8 to Iilly uplands that | Light yellowish-brown gravelly | Somewhat Moderate__.__ Medium to
30 percent slopes. have a few rock loam, slightly hard, very excessive.. rapid.

outecrops. strongly acid, massive; none;
white rhyolitic clay rock, very
strongly acid.

AmF Amador loam, 30 to | Steep uplands; 15 to | Light yellowish-hrown gravelly | Ixcessive___| Moderate__.__ Very rapid. ___

60 percent slopes. 20 percent rock loam, slightly hard, very
outcrops. strongly acid, massive; none;
white rhiyolitic clay rock, very
strongly acid.

AnA Anderson gravelly Narrow alluvial bot~ | Brown gravelly fine sandy loam, | Somewhat Very rapid____} Very slow_.__
fine sandy loam, toms and fans of slightly hard, medium acid, excessive
0 to 3 percent small streams and massive; reddish-brown very (occa-
slopes. drainageways. gravelly sandy loam, hard, sional

slightly aeid, wvery weak flooding).
blocky; stratified gravelly

sandy loam and sand, light

reddish brown, loose.

AnB Anderson gravelly Narrow alluvial bot- | Brown gravelly fine sandy loam, | Somewhat Very rapid.___| Slow to

fine sandy loam, toms and fans of slightly hard, medium acid, oxcessive, medium,
| 3 to 8 percent small streams and |  massive; reddish-brown very
| slopes. drainageways. gravelly sandy loam, hard,
slightly acid, wvery weak
blocky; stratified gravelly
sandy loam and sand, light
reddish brown, loose.

AcA Anrlerson gravelly Narrow alluvial bot- | Brown gravelly fine sandy loam, | Somewhat Very rapid____| Very slow____
fine sandy loam, toms cut by slightly hard, medium acid, excessive
channeled, 0 to 3 braided, shallow massive; reddish-brown very (ocea-
percent slopes. channels and gravelly sandy loam, hard, sional

gullies. slightly acid, very wealk flooding).
blocky; stratified gravelly
sandy loam and sand, light
reddish brown, loose.

AuB Auburn clay loam, Undulating uplands | Brown to yellowish-red eclay | Good._._.___| Moderately Slow to
3 to 8 percent that have occa- loam, hard, slightly acid, weak slow. medium.
slopes. sional rock out- subangular blocky; reddish-

crops. brown lreavy clay loam, hard,
slightly acid, wcak blocky;
weathered greenstone schist,

AuD Auburn clay loam, Hilly uplands that Brown to ycllowish-red clay | Good to Moderately Medium to
8 to 20 percent have some scat- loam, hard, slightly acid, weak some- slow. rapid.
slopes. tered rock out- subangular blocky; reddish- what ex-

Crops. brown heavy clav loam, hard, cessive.

slightly aecid, weak blocky;

weathered greenstone schist.
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Depth of root zone Available
Erosion and kind of limiting Tertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Inches
None________ 14 to 20 inches Low_______ 3tob .. Dry-farmed grain, | IITw-3 Suitable for crops grown and
(rarely up to 30 irrigated pas- possibly other shallow-rooted
inches) to hard- ture. crops acdapted to soils with clay
pan, texture; because of excessive
moisture in spring, the soil is
difficult to manage with sur-
rounding sandier soils; drain-
age can be improved locally by
installing surface drains; yields
of small grains are low in wet
years but may exceed those on
surrounding  better drained
soils in dry years.

Slight . ______ 2 to 14 inches to Very low___| ¥ to 1¥______ Range_____.____ VIle-9 Range; not suitable for resecding,.

bedrock.

Slight_______| 2 to 14 inches to Very low___| Y to 1M _____ Range_ . _______ VIIe-9 Range; not suitable for reseeding.

bedrock.

Moderate to | 2 to 10 inches to Very low__ | Ytol_ ______ Range___..______ VIle—9 Range; not suitable for reseeding;

high. bedrock. carcful grazing needed to con-
trol crosion.

Very high____; 2 to 10 inches to Very low___| ¥to1_______ | Range___________ VIle—9 Range; not suitable for reseeding;

bedrock. [ carceful grazing neeced to con-
trol erosion.

Slight_. _____ Usually more than Low___.___ 2to0 4. _______ Range_ . ___.____ 1IIs-4 If water could be obtained, larger

6 fect; small areas | arcas of this soil would be fairly
| shallow over bed- well suited to irrigated crops;
| rock are included. frequent, light irrigation would
[ be necessary; livestock carry-
| ing capacity is fair to poor,

depending on local moisture
conditions.

Slight_ - .. ___| More than 6 feet_.._| Low___..__| 2to4__..____ Range. . _._oo-__ I1Is—4 If water could be obtained, larger
‘ i areas of this soil would be fairly
| well suited to irrigated crops;
‘ 1 frequent, light irrigation would

be necessary; sprinkler irriga-
1 tion would Dbe advisable; live-
i stock carrying capacity is poor.
|

Channel cut- | More than 6 feet-___| Low______ 2to 4 _____ Range_______.__ I1Ts—4 Range; fairly well suited to other

ting only. | uses  when  smoothed and
\ : leveled.
|
|
|

Slight_ _____. 16 to 24 inches to Moderate_._| 3to 5._______ Range_ . _..___ IVe-3 Range; some arcas would be

hard rock. suitable for pasture or shallow-

rooted crops if water could be
obtained; livestock carrying
capacity is fair to good.

Moderate_ ___| 16 to 24 inches to Moderate.__| 3to 5. __._ Range_________. VIie-3 Range; not suited to cultivated

hard rock.

crops because of shallowness,
scattered roeck outcrops, and
inclusions of very shallow
Exehequer soils.
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TavLe 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol ‘ material; all colors for dry soil)
|

BcA Bear Creek clay Narrow bottoms Dark-gray clay loam, slightly | Moderately | Moderately Very slow to
loam, 0 to 3 and flood plains hard, slightly acid, weak good (oc- slow. slow,
percent slopes. of minor streams. bloeky; dark-gray, cobbly casional ‘

sandy clay, slightly hard, flooding).
slightly acid to neutral,

blocky; unrelated andesite ‘
tuff rock.

BeA Bear Creek gravelly | Narrow bottoms cut | Dark-gray clay loam, slightly | Moderately | Moderately Very slow to
clay loam, chan- with bratded hard, slightly acid, weak good slow. slow.
neled, 0 to 3 per- channels and blocky; dark-gray cobbly san- (occas- ‘
cent slopes. gullies. dy elay, slightly hard, slightly ional

acid to neutral, blocky; unre- flood- |
lated andesite tuff rock. ing).

BeA Bear Creck gravel- Narrow bottoms Dark-gray eclay loam, slightly | Moderately | Moderately Very slow to
ly loam, 0 to 3 and flood plains of hard, slightly acid, weak eood slow. slow.
percent slopes. minor streams. blocky; dark-gray cobbly san- (occas-

dy clay, slightly hard, slightly fonal
acid to neutral, blocky; unre- flood-
lated andesite tuff rock. ing).

BmA Bear Creck loam, 0 | Narrow bottoms and | Dark-gray clay loam, slightly | Moderately | Moderately Very slow to
to 3 percent flood plains of hard, slightly acid, weak good | slow. slow.

| slopes. minor streams. blocky ; dark-gray cobbly san- (occas-
dy clay, slightly hard, slightly ional
acid to neutral, blocky; unre- flood- |
lated andesite tuff rock. ing).

CaA Chualar sandy Nearly level alluv- Grayish-brown  sandy  loam,| Moderately | Moderately Very slow_.__
loam, 0 to 3 per- ial fans and soft, slightly acid to neufral, good. slow,
cent slopes. terraces. massive; brown sandy clay

loam, hard, neutral, weak
blocky, faintly mottled; brown
sandy loam, soft, neutral,
massive, faintly mottled, over-
lying unrelated silt loam in
a few places.

ChA Chualar sandy Nearly level alluy- Grayish-brown sandy loam, soft, | Moderately | Moderately Very slow____
loam, slightly sa- ial fans and slightly acid to neutral, mas- good. slow.
linc-alkali, 0 to terraces. sive; brown sandy clay loam,

3 percent slopes. hard, neutral, weak blocky,
faintly mottled; brown sandy
loam, soft, neutral, massive,
faintly mottled, overlying un-
related silt loam in a few
places.

CcA Columbia fine san- Nearly level flood Mottled grayish-hbrown fine san- | Imperfect...| Moderately Very slow___
dy loam, 0 to 1 plains subject to dy loam, soft, massive, about rapid.
perecent slopes. occasional flood- neutral; light brownish-gray

ing and high stratified fine sandy loam,

water table. loamy fine sand, and silt loam,
soft, massive, neutral, mot-
tled; similar to subsoil but
neufral to slightly acid.

CdA Columbia fine Nearly level flood Mottled grayish-brown fine | Tmperfect___| Moderately Very slow_____
sandy loam, mod- plains subject to sandy loam, soft, massive, rapid. [

erately saline, 0
to 1 percent
slopes.

occasional flood-
ing and high
water table.

about neutral; light brownish-
gray, stratified fine sandy
loam, loamy fine sand, and silt
loam, soft, massive, neutral,
mottled; similar to subsoil but
neutral to slightly acid.
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l Available

!

Depth of root zone
LErosion and kind of limiting TFertility water-holding Present use | Capability Suitable use
hazard layer capacity in unit
root zone
Tnches

Slight_ ______ 36 to 54 inches to Moderate___| 7 to 10_-..-___ Range, irrigated 11s-3 Suited to crops grown; larger
unrelated bedrock pasture, dry- areas could be used for other
substratum. farmed grain, irrigated field crops,

Moderate 36 to 54 inches to Moderate___| dto 7. _____ Range_____.._.__ IVe-3 Range; limited suitability to
channel unrelated bedrock other uses if smoothed and
erosion. substratum. leveled.

Slight - . ____ 36 to 34 incles to Moderate .| 5to 7_______ Range, grain, ITs—-3 Suited to crops grown; larger
unrelated bedrock irrigated pas- areas can be used for irrigated
substratum. ture. field crops.

Slight . ______ 36 to 54 inches to Moderate___| 7 to 10_.______ Range, grain, I1s-3 Suited to crops grown; larger
unrelated bedrock irrigated pas~ | areas can be used for irrigated
substratum. ture. field crops.

Slight_ .-~ More than 6 fect.___| Moderate 7to 10 __ Orchard crops, 11s-7 Suitable for a wide variety of

to high. | field crops, veg- crops; tends to compact if
ctables, grapes. worked when too moist; de-
ficient in nitrogen and zinc for
orchard and vineyard crops,
and, locally, in sulfur for le-
gumes.

Slight _______ More than 6 feet_._-_.| Moderate 7to 19 ______ Field crops, irri- 1Is-6 Suitable for a wide variety of

to high. gated pasture. crops; tends to compact if
worked when too moist; defi-
cient in nitrogen and zine for
orchard and vineyard crops,
and, locally, in sulfur for le-
gumes; best suited to field
crops and irrigated pasture;
not suited to orchards or vine-
vards unless drained and salts
and alkali are removed.

Slight _______ More than 6 feet._-_| High_______ [9to12.______ Alfalfa, irrigated ITw-2 Arcas protected by levees are

pasture, field suitable for alfalfa, irrigated
crops, range. pasture, and field erops; weeds
| are troublesome; unprotected
areas are suitable for range
and, in dry years, for milo
maize and grain without irri-
gation; levees require contin-
‘ \ ued maintenance.
Slight________ More than 6 feet____| Low_______ 9tol2.____._ \ Range pasture____| I1Iw-6 Barley and range pasture; salt

reclamation is difficult hecause
of lack of drainage outlets;
reelamation  should probably
await better flood control on
the San Joaquin River.
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TasLe 2.—Descriptions of the soils of

Soil profile (surface soil;

|

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol | material; all colors for dry soil)
CeA Columbia loam, 0 Nearly level flood Mottled grayish-brown loam, | Imperfect.__| Moderate.___ _ Very slow__._
to 1 percent plains subject to slightly hard, massive, about
slopes. occeasional flood- neutral; light brownish-gray,
ing and high stratified fine sandyv loam,
water table. loamy fine sand, and silt loan,
soft, massive, neutral, mottled;
similar to subsoil but neutral
to slightly acid.
CfA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, | Imperfeet._ | Moderate.__. Very slow____
0 to 1 pereent plains subjeet to slightly hard, massive, about
slopes. oceasional {lood- neutral; light brownish-gray,
ing and high stratified fine sandy loam,
water table. loamy fine sand, and silt
loam, soft, massive, neutral,
mottled; similar to subsoil but
ncutral to slightly acid.
CghA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loanm, | Imperfect_ _| Moderate .___ Very slow_ ...
| slightly saline, 0 plains subject to slightly hard, massive, about
to 1 pereent occasional flood- neutral; light brownish-gray,
slopes. ing and bigh stratified fine =andyv loam,
water table. loamy fine sand, and silt loam,
soft, massive, neutral, mottled;
similar to subsoil but neutral
to slightly acid. i
ChA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, ! Imperfect___| Moderate.._._ Very slow____
moderately deep plains subject to slightly hard, massive, about
over I'resno soils, occasional flood- neutral; light brownish-gray,
slightly saline- ing and high stratified fine sandy loam,
alkali, 0 to 1 per- water table. loamy fine sand, and silt
cent slopes. loam, soft, massive, neutral,
mottled; light-gray silt loan,
compact, cemented in places,
caleareous,
CkA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, | Imperfect_ _{ Moderate._.__ Very slow._.__
moderately deep plains subject to slightly hard, massive, about |-
overTemplesoils, 0 occasional flooding ncutral; light brownish-gray,
to 1 percent siopes. and high water stratified fine sandy loam,
table. loamy fine sand, and silt loam,
soft, massive, neutral, mot-
tled; dark-gray silty eclay
loam; resembles Temple soils.
CmA Columbia silt loam, | Nearly level flood Mottled grayish-brown silt loam, | Imperfect.__| Moderate.____ Very slow____
moderately deep plains subject to slightly hard, massive, about
over Temple soils, occasional flood- neutral; slight brownish-gray,
slightly saline, 0 ing and high stratified fine sandy loam,
to 1 percent water table. loamy fine sand, and silt loam,
slopes. soft, massive, ncutral, mot-
tled; dark-gray silty clay
loam; resembles Temple soils.
CoA Columbia silty elay | Nearly level flood Mottled grayish-brown silt loam, | Imperfect-._| Moderately Very slow_ ...
loam, slightly plains subjeet to slightly hard, massive, about slow.
saline, 0 to 1 occasional flood~ neutral; light brownish-gray,
percent slopes. ing and high stratified fine sandy loam,
water table. loamy fine sand, and silt loam,
soft, massive, neutral, mot-
tled; light-brown, stratified
fine sandy loam, loamy fine
sand, and silt loam, soft,
massive, mottled.
CpA Columbia soils, 0 to  Nearly level flood Mottled brown, stratified sand, | Imperfect_..| Variable; Very slow_ - __
1 percent slopes. plains subject to loamy fine sand, and loam; moderate
oceasional flood- same as surface soil; same as to very
ing and high subsoil. rapid.
water table.
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Erosion
hazard

Depth of root zone
and kind of limiting

layer

Fertility

Available
water-holding
capacity in
root zone

Present use

Capability
unit

Suitable use

Slight________

Slight . _..___

Slight_.______

Slight. oo

Slight - - _____

Slight_____--

More than 6 feet.__.

More than 6 feet_ ___

More than 6 feet . ___

36 to 48 inches______

Root depth more
than 6 feet (Tem-
ple soil 12 to 36
inches helow sur-

Root depth more
than 6 feet (Tem-
ple soil 12 to 36
inches helow sur-

More than 6 feet____

More than 6 feet._.-_

Moderate___

Moderate __

Moderate___

Moderate___

Moderate___

Inches

10 to 14 ____

10 to 14_ ... __

More than 9__

More than 9__

More than 9__

More than 9__

Variable, 3
to 9.

Alfalfa S field
crops, irrigated
pasture, range.

Alfalfa, field
crops, irrigated
pasture, range.

Alfalfa, field

craops, irrigated
pasture.

Irrigated pasture,
alfalfa, barley.

Alfalfa, irrigated
pasture, field
Crops.

Alfalfa, irrigated
pasture, field
Crops.

Pasture alfalfa____

ITw-2

Tlw-2

ITw-2

| IITw--3

ITw~2

ITw--2

ITw--2

ITw-2

Areas protected by levees are
suitable for alfalfa, irrigated
pasture, and field crops; weeds
are {roublesonic; unprotected
areas are suitable for range
and, in dry years, for milo
maize and grain without irri-
gation; levees require con-
tinued maintenance; small
areas of sandy loam soils and
of Temple soils are included.

Arcas protected by levees are
suitable for alfalfa, irrigated
pasture, and field crops; weeds
are troublesome; unprotected
areas are suitable for range
and, in dry wvears, for milo
maize and grain without irri-
gation; levees require  con-
tinued maintenance.

Irrigated alfalfa, field crops,
pasture; crops are aflfected by
zalts in small spots; soil puddles
if worked when too moist;
flood-control  levees require
continued maintenance.

Irrigated pasture, alfalfa, barley;
growth 1is spotty; continued
irrigation and improved flood
control on the San Joaquin
River should alleviate, in time,
the saline-alkali condition.

Irrigated alfalfa, pasture, barley;
substratum is high in organic
matter and has only a small
effect on crop growth and per-
meability, thus management is
much the same as on Columbia
fine sandy loam, 0 to 1 percent
slopes; irrigation water should
be applicd slowly.

Irrigated pasture, alfalfa, field
crops; growth is spotty; com-
plete salt reclamation is diffi-
cult Dbeeause of fluctuating
water table.

Irrigated pasture, alfalfa, field
crops; soil dries out slowly and
is easily puddled if cultivated
when too moist; fairly difficult
to work; complete removal of
salts is difficult because of the
fluctuating water table.

Range and fleld crops; uniform
application of irrigation water
is difficult; crop growth in irri-
gated areas 1s spottv; best
remedy is probably a thorough
mixing of the soil by plowing to
a depth of 3 feet or more.
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TasLe 2.—Descriptions of the soils of

Map
symbol

CsB

CyC

CyD

DeA

DeB

DfA

DgA

Soil name

Soil profile (surface soil;

Columbia soils,
channeled, 0 to 8
percent slopes.

Corning gravelly
sandy loam, 3 to
8 percent slopes.

Corning gravelly
sandy loam, 8 to
15 percent slopes.

Corning gravelly
sandy loam, 15 to
30 percent slopes.

Delhi loamy sand,
0 to 3 percent
slopes.

Dellti loamy sand, 3
to 8 percent slopes

Delhi loamy sand,
moderately deep
over clay, 0 to 3
percent slopes.

Delhi loamy sand,
silty substratum,
0 to 3 percent
slopes.

Position and slope subsoil; substratum or parent I Drainage Permeability Runoft
material; all eolors for dry soil)
1
Flood plain cut by Mottled brown, stratified sand, | Imperfect-__| Variable; Very slow____
numerous channels loamy fine sand, and loam; moderate
and oxbows, caus- ‘ same as surface soil; same to very
ing a series of as subsoil. rapid.
ridges.
Undulating alluvial Brown to reddish-brown grav- | Good._____ Slow_________ Medium_.._..
fans and terraces elly sandy loam, slightly hard
that have mound to hard, weak, fine, granular,
microrelief. slightly  acid; yellowish-red
sandy clay, very hard, mas-
sive, slightly acid; yellowish-
red gravelly sandy loam, hard,
massive, neutral.
Rolling (old dis- Brown to reddish-hbrown grav- | Good______ Slow_______._ Rapid________
sected fans). elly sandy loam, slightly hard
to hard, weak, fine, granular,
slightly acid; yellowish-red
sandy clay, very hard, mas-
sive, slightly acid; yellowish-
red gravelly sandy loam, hard,
massive, neutral.
Hilly (old dissected Brown to reddish-brown grav- | Good.__.__ Slow_________ Rapid____.__.
fans); few shallow elly sandy loam, slightly hard
gullies. to hard, weak, fine, granular,
slightly acid; yellowish-red
sandy elay, very hard, mas-
sive, slightly acid; yellowish-
red gravelly sandy loam, hard,
massive, neutral.
Very gently undu- Pale-brown loamy sand, loose, | Somewhat Very rapid_.._| Very slow____
lating alluvial single grain, neutral; pale- excessive.
fans; slightly brown loamy sand, loose,
hummocky in single grain, neutral; same as
places. subsoil or may be light
yellowish brown.
Undulating old dunes | Pale-brown loamy sand, loose, | Somewhat Veryrapid____| Slow_________

and hummocks.

Very gently sloping_ _

Very gently sloping. ..

single grain, neutral; pale-
brown loamy sand, loosc,

single grain, neutral; same as
subsoil or may be light yellow-
ish brown.

Pale-brown loamy sand, loose,

single grain, neutral; pale-
brown loamy sand, loose,

single grain, neutral; brown
elay, hard, blocky, neutral;
resembles subsoil of Modesto
loam.

Pale-brown loamy sand, loose,

single grain, necutral; pale- |
brown loamy sand, loose, |

single grain, ncutral; light-
gray, stratified silt loam and
very fine sand, compact,
slightly hard, platy.

exeessive.

Somewhat
excessive.

Somewhat
excessive.

Very rapid____

Very rapid.___

Very slow. . _.

Very slow.___

|
!
|
I

|
4
|
|
|
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Depth of root zone
and kind of limiting
layer

Fertility

Available
water-holding
capacity in
rootl zone

Present use

Capability

unit

Suitable use

Slight_ _____.

Moderate_ ___

Moderate to
Liigh.

High (wind
erosion).

High (wind
erosion).

ITigh (wind
crosion).

High (wind
erosion).

High_______. i

More than 6 feet____

12 to 18 inches to
slowly permeable
subsoil.

7 to 18 inches to
slowly permeable
subsoil.

6 to 9 inches to very
slowly permeable
subsoil.

More than 6 feet____

More than 6 feet____

36 to 48 inches over
clay substratum.

More than 6 feet____

Moderate__

Moderate
to low.

Moderate
to low.

Moderate
to low,

Moderate___

\
\
|
|
|

_Inches
Variable, 3
to 9.

Range . .| ITle—4

Range, dry-
farmed grain.

Range . _________

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

Grapes, melons,
sweetpotatoes,
alfalfa, almonds,
and orchards.

IVe-3

IVe-3

Vie-9

1ITe—4

Ille—4

I1le—4

Iile—4

Range; if leveled, deep-plowed,
and  protected from floods,
field crops may be profitable;
areas that are not too sandy
should produce good yields.

Range, dry-farmed grain; crops
respond to nitrogen and phos-
phorus together; in places the
range lias been improved by
reseeding annual clovers and
adding gypsum or single super-
phosphate, or both; in these
places the increase in forage
production is marked.

Range and, if managed earcfully,
dry-farmed grain; yields and
quality of forage can be im-
proved by seeding clover and
adding gypsum and phosphate.

Range; yields and
forage can be improved by
seeding clover and adding
gypsum and phosphate; not
suited to grain; for control of
further erosion, grazing should
be carefully regulated.

quality of

Grapes, orchards, melons, sweet-
potatoes, alfalfa; soil must be
irrigated in quick, light appli-
cations, using short runs, nar-
row checks, and a large head
of water for a uniform appli-
cation; nitrogen applied in
small amounts two or more
times during the growing sea-
son is best; zinc is needed for
best yields of orchard crops;
legumes respond to sulfur;
sandburs and puncture vines
are troublesome weeds; control
of wind erosion needed for
annual crops.

Same as for Delhi loamy sand, 0 to
3 percent slopes, but if the soil
is not leveled, sprinkler irriga-
tion is advisable.

Same as for Delhi loamy sand, 0
to 3 percent slopes, except that
orchards arc poorly suited, less
frequent irrigatiou is nceded,
and overirrigation results in a
temporary perched water table
at depths of 3 to 4 feet, which
may be harmful to deep-rooted
Crops.

Same as for Delhi loamy sand, 0
to 3 percent slopes, except that
less  frequent irrigation is
needed,
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SOIL SURVEY SERIES 19537, NO. 20

TasLe 2—Descriptions of the soils of

Map
symbol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

Drainage

Permeability

Runoff

DhA

DhB

DkA

DmA

DnA

DoA

DpA

Delhi sand, 0 to 3
pereent slopes.

Delhi sand, 3 to 8
percent slopes.

Dello loamy sand,
0 to 1 percent
slopes.

Dinuba fine sandy
loam, 0 to 1 per-
cent slopes.

Dinuba fine sandy
loam, shallow, 0
to 1 percent
slopes,

Dinuba fine sandy
loam, deep, 0 to
1 percent slopes.

Dinuba fine sandy
loam, slightly
saline-alkali, 0 to
1 percent slopes.

Very gently undulat-
ing; hummoecky in
places.

Undulating; hum-
mocky in places.

Depressions and
blowouts in areas
of Delhi soils.

Nearly level alluvial
fans.

Nearly level alluvial
fans.

Nearly level alluvial
fans.

Nearly level fans._..

Light brownish-gray sand, loose,
single grain, neutral; light
brownish-gray sand, loose,
single grain, neutral; similar
to subsoil but may be light
yellowish brown in places.

Light brownish-gray sand, loose,
single grain, ncutral; light
brownish-gray sand, loose,
single grain, neutral; similar
to subsoil but may be light
yvellowish brown in places.

Grayish-brown sand, loose, single
grain, neutral mottled bluish
eray in many places; grayish-
brown sand with mottles of
strong brown and bluish gray;
loose, single grain; light-gray
sand or loamy sand with mot-
tles of strong brown or bluish
aray.

Gray fine sandy loam, slightly
hard, massive, neutral to
slightly acid; light brownish-
gray, heavy fine sandy loam,
mottled, slightly hard, mas-
sive, neutral, slightly calecar-
ecous; white, stratified silt
loam and very fine sandy
loam, mottled, platy, hard,
caleareous.

Gray fine sandy loam, slightly
hard, massive, neutral to
slightly acid; light brownish-
oray, heavy fine sandy loam,
mottled, slightly hard, mas-
sive, neutral, slightly ecal-
careous; white, stratified silt
loam and very fine sandy
loam, mottled, platy, hard,
caleareous.

Gray fine sandy loam, slightly
hard, massive, neutral to
slightly acid; light brownish-
gray, heavy fine sandy loam,
mottled, slightly hard, mas-
sive, neutral, slightly calcar-
ecous; white stratified silt
loam and very fine sandy
loam, mottled, platy, hard,
caleareous.

Gray fine sandy loam, hard,
massive, moderately alkaline;
mottled grayvish-brown, heavy
fine sandy loam, hard, mas-

sive, moderately alkaline;
white, stratified silt loam,
hard, brittle, platy, calcar-

cous,

Excessive__.

Tixcessive___

Imperfect
to very
poor.

Imperfect - _

Imperfect__ -

Imperfeet_ -

Tmperfect_ .

Very rapid____

Very rapid____

Very rapid_...

Moderate__.._

Moderate_____

Moderate__.__

Slow__._______

Very slow____

Slow__.____._

Ponded_____.

Very slow_ __.

Very slow____

Very slow____

Very slow. ___
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[
Available ‘
water-liolding Present use Capability Suitable use
capacity in unit
root zone |

Depth of root zone
Lrosion and kind of limiting
hazard | layer

Fertility

|
A [
I ‘ | Inches }
High (wind l More than 6 feet. _._| Low__.____| 1to 3. i ,_| Orchards, grapes, IVe—4 Same as for Delhi loamy sand,
erosion). ‘ melons, sweet- 0 to 3 percent slopes, except
‘ potatoes, alfalfa. | that even more frequent irriga-
tion is 1eeded.

High (wind More than 6 feet. ___| Low_____ l 1to3.____ __| Orchards, grapes, IVe—4 | Same as for Delhi loamy sand,

crosion). ‘ | melons, sweet- 0 to 3 percent slopes, but even
potatoes, alfalfa. more frequent irrigation is
| needed; if the soil is not leveled,
sprinklerirrigation is advisable.

None . ... __ Variable; 0 to 48 Low___. 3tod.. _ ___| Pasture or irri- IVw—4 Irrigated pasture, orchards, and
inches to water | gated pasture. other deep-rooted crops can be
table. | | | grown if the soil is filled and

I ] | drained; orchards do not do
well for several years after
| leveling, probably becanse of

’ [ conditions that result froni de-

_ | composition of organic matier;

I [ water table is closest to the sur-

face late in winter and in sum-

mer during peak of irrigation
season.

light _______| Variable; 30 to 30 Moderate __| 6 to S_._____ Grapes, alfalfa, ITw—3 Well suited to crops grown; not

inches to silty field erops, veg- well suited to orchard crops;

substratum, i I etables, mclons. surface soil becomes very con-
| pact if worked when too moist;

f a perelied water table forms if

} soil is overirrigated; grapes and

92

stone fruits commonly require
zine.

Slight - ____ 12 to 24 inches to Moderate._| 2to4_.______ | Tield erops 1Vs-3 Well suited to crops growu; not
silty substratum, ‘ irrigatecd well suited to orchard crops;

pasture. surface soil becomes very coni-
! pact if worked shen too moist;
| frequent, light irrigation
needed; a perched water table
forms if soil is overirrigated;
grapes and stone fruits com-
monly require zinc; suited
only to shallow-rooted crops.
Slight- - - ____| 42 to 60 inches to Moderate__| 7to9_______ Grapes, alfalfa, IIw=3 Same as for Dinuba fine sandy
silty substratum. field crops, loam, 0 to 1 percent slopes,
melons, | but fairly well suited to or-
vegetables., chards if irrigated carefully.

Slight__ . ____| Variable in short Low_______ Sto 7. ... Irrigated pasture, | Ilw—3 | Same as for Dinuba sandy loam,
,  distances; 30 to field crops. slightly saline-alkali, 0 to 1
50 inches to un- | percent slopes.
rolated silby
1 substratum.

891-267—64——3
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SOIL SURVEY SERIES 1957, NO. 20

TapLe 2.—Descriptions of the soils of

Map
symbol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry seil)

Permeability

Runoft

DrA

DsA

DtA

DwA

DxA

DyA

DuA

Dinuba sandy
loam, O to 1
percent slopes,

Dinuba sandy loam,

shallow, 0 to 1
percent slopes.

Dinuba sandy loam,

deep, 0 to 1 per-
cent slopes.

Dinuba sandy loam,

slightly saline-
alkali, O to 1 per-
cent slopes.

Dinuba sandy loam,
moderately saline~

alkali, O to 1 per-
cent slopes.

Dinuba sandy loam,
shallow, slightly
caline-alkali, 0 to
1 percent slopes.

Dinuba sandy loam,
poorly drained
variant, 0 to 1
pereent slopes

Nearly level fans____

Nearly level fans..___

Nearly level fans. ___

Nearly level fans____

Nearly level fans__._

Nearly level fans____

Depressions in near-

ly level plains.

Grayish-brown sandy loam,

slightly hard, massive, neutral
to slightly acid; mottled light-
grayish brown, heavy sandy
loam, slightly hard, massive,
neutral; white, stratified silt
loam and very fine sandy
loam, hard, platy, calearcous.

Grayish-brown sandy loam,

slightly hard, massive, neutral
to slightly acid; mottled light
grayish-brown, heavy, sandy
loam, slightly hard, massive,
neutral; white, stratified silt
loam and very fine sandy
loam, hard, platy, ealcareous.

Grayish-brown sandy loam,

slightly hard, massive, neutral
to slightly acid; mottled light
grayish-brown, heavy, sandy
loam, slightly hard, massive,
neutral; white, stratified silt
loam and very fine sandy
loam, hard, platy, caleareous.

Grayish-brown sandy loam
3 A )

slightly hard, massive, mildly
alkaline; mottled grayish-
brown, heavy sandy loam,
hard, massive, moderately al-
kaline; white, stratified silt
loam and very fine sandy
loam, hard, platy, caleareous.

Grayish-brown sandy loam,

hard, massive, moderately al-
kaline, 25 to 50 percent of
area saline-alkali; mottled
grayish-brown, heavy sandy
loam, hard, massive, moder-
ately alkaline; white, stratified
silt loam and very fine sandy
loam, hard, platy, caleareous.

Grayish-brown sandy loam,

hard, massive, neutral; mot-
tled grayvish-brown, heavy san-
dy loam, hard, massive, mod-
erately alkaline; white, strati-
fied silt loam and very fine
sandy loam, hard, platy,
calcareous.

Dark grayish-brown sandy loam

mottled inm places, slightly
hard, massive, neutral; promi-
nently mottled grayish-brown
heavy sandy loam, slightly
hard, massive, neutral, cal-
carenus; white, stratified silt
loam and very fine sandy
loam, hard, platy, calcareous.

Moderate_____

Imperfect___

Imperfect___

Imperfect__-

Imperfect_._| Very slow____

Imperfect_-_

Very slow____

Very slow._._

Very slow___.

Very slow____

Very slow. ___

Very slow.___

Ponded_ _____
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Erosion
hazard

Depth of root zone |
and kind of limiting Fertility
layer ‘

Available
water-holding
capacity in
rool zone

Present use

Capability
| unit

|
|

Suitable use

Slight_ . _____

Slight__ _____

Slight_ __ _.__

Slight_______

Slight_ . - ____

c Slight - ______

Variable in short Moderate _ _
distances; 30 to
50 inches to un-
related silty
substratum., |

|

12 to 24 inches to | Modemte_,_f
silty substratum. | |

42 to 60 inches to Moderate_
silty substratum. |

Variable; 30 to 50
inches to silty
substratum.

Variable; 30 to 50 Low
inches to silty

substratuni.

12 to 24 inches to
silty substratum.

Variable; 30 to 50 Low__.__.__
inches to silty sub-
stratum or weak

lime hardpan.

4to 6

1to3

|

Alfalfa, field
crops, melons,
vegetables,
irrigated
pasture.

Iirigated pasture,
field crops.

Alfalfa, ficld crops,
melons, vegeta-
bles, irrigated
pasture.

Irrigated pasture,
field crops.

Trrigated pasture,
field crops.

Irrigated pasture,
field crops.

Idle; irrigated pas-
ture, field crops.

IIw-3

IVs—3

ITw~3

ITw-3

|
1Vs-8

IVs-3

IITw-3

|

Well suited to crops grown; not
well suited to orchards, al-
though good yields are ob-
tained where the water table
is deep and management is
good; soil tends to become
compact if worked when too
moist; a perched water table
forms if soil is overirrigated;
erapes and stone fruit com-
monly require zine.

Suited only to shallow-rooted
crops; needs frequent, light
irrigation; tends to compact if
worked when too moist.

Same as for Dinuba sandy loam,

0 to 1 percent slopes, but also
fairly well suited to orchards if
they are irrigated carefully, al-
though there is a danger of
sodium burn or lime chlorosis
for sensitive crops, such as
almonds or peaches.

Suited to crops grown; salts and
alkali are present in local spots
throughout the area; sensitive
crops have spotty growth as
well as sodium burn at edges of
leaves, indicating phosphate
and potash deficiency because
of high pH; soil benefits greatly
from improved drainage and
salt. and alkali reclamation;
soil has a very strong tendency
to become compact if worked
when too moist,

I Fairly well suited to irrigated tre-

foil pasture; reclamation by
improving drainage, by using
sulfur or gvpsum, and by heavy
irrigation is possible but may
take several years; soil has a
very strong tendency to be-
come compact if worked when
too moist.

Fairly well suited to irrigated
trefoil pasture; other crops
would be suited if the soil is
reclaimed; before attempting
reclamation, soil should be
subsoiled to a depth of at
least 3 feet; soil has a very
strong tendency to become
compact if worked when too
moist.

Best suited to irrigated pasture;

where adequate drainage can
he provided, field erops can
be grown, but yields are low
for several years; soil has a
very strong tendency to be-
come compact if worked when
too moist,
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TasLe 2.—Descriptions of the soils of

Soil profile (surface soil; |
Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol | material; all colors for dry soil)
|
l
Dza | Dinuba sandy loam, | Depressions in near- | Gray sandy loam, mottled with | Very poor__| Slow_________ Ponded___ ___
| very paorly drained 1y level plains. strong brown or bluish gray,
variant, slightly hard, massive, mildly to mod-
i saline-alkali, 0 to erately alkaline; prominently |
[ 1 percent slopes. mottled grayish-brown, heavy |
| sandy loam, slightly hard, |
massive, neutral, calcareous;
white, stratified silt loam and
very fine sandy loam, hard, |
platy, calcareous. :
Di Dredge and mine Piles of gravel and Loose gravel and cobbles and a | Excessive__.| Very rapid.___| None________
| tailings. cobbles. little sand; mottled grayish-
brown, heavy sandy loam,
hard, massive, moderately
alkaline; white, stratified silt
loam and very fine sandy
loam, hard, platy, caleareous.

EcF Txchequer rocky Steep uplands; 30 to | Reddish-brown rocky loam, | Ixcessive.__| Moderate___._ Rapid to very ‘
loam, 30 to €60 40 percent of area hard, massive, slightly acid, rapid.
percent slopes. is rock outcrop. 30 to 40 percent of area is rock |

outerop; none; hard green- |
stone that has nearly vertical
bedding places. |

ErD Iixchequer and Rolling and hilly Reddish-brown rocky loam, | Good to Moderate_.___ Medium to |
Auburn rocky uplands, about 30 hard, massive, slightly acid; some- rapid.
soils, 8 to 30 per- percent of area is about 30 percent rock out- what |
cent slopes. rock outerop. crop; about 30 percent of the | exces- |

area has a subsoil like that of sive. !
Auburn clay loam; the rest

has no subsoil; hard green-

stone that has nearly vertical

bhedding planes.

ExB Exchequer and Ridgetops and Reddish-brown rocky loam, | Good_-_____ Moderate_____ Slow to
Auburn soils, 3 swales in hilly hard, massive, slightly acid; medium.
to 8 percent uplands; ocea- an ocecasional rock outerop;
slopes. sional rock out- about 50 percent of the area

crop. has a subsoil like that of Au-
burn clay loam; the rest has
no subhsoil; hard greenstone
that has nearly vertical hed-
ding planes.

ExD Fxehequer and Rolling and hilly Reddish-brown rocky loam, | Good to Moderate.___ Medium to
Auburn soils, 8 to uplands, about 10 hard, massive, slightly acid; sonie- rapid.

30 percent slopes. percent of area is about 10 percent rock out- what
rock outerop. crop; about 40 percent of the exces-
area has a subsoil like that of sive.
Auburn clay loam; the rest
i has no subsoil; hard green-
| stone that has nearly vertical
bedding planes.
FoA Foster very fine Oxbow depressions Mottled dark gravish-brown | Very poor..} Moderate.____ Ponded___ . __
| sandy loam, very in flood plains. very fine sandy loam, soft,
| poorly drained, weak granular calcareous, sa-
| slightly saline- line-alkali in spots; similar to
alkali, 0 to 1 per- surface soil but promincntly
cent slopes. mottled, stratified with sandy
layers; similar to surface soil
but prominently mottled, strat-
ified with sandy layers.
FpA Fresno fine sandy Necarly level valley Light brownish-gray fine sandy | Imperfect_._| Very slow____| Veryslow_.__

toam, slightly
saline-alkali, 0 to
1 pereent slopes.

floor, subiect to a
fluctuating high
water table; hog-
wallow relief in
places.

foam, slightly hard,
neutral to moderately
line; grayish-brown sandy
clay loam, very hard, pris-
matie, strongly alkaline, cal-
careous; light-gray, lime-silica
cemented hardpan overlying
light-gray  loam, massive,
hard, strongly alkaline, cal-
careous.

platy,
alka~
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I
Depth of root zone Available
Krosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
[ root zone
Tnches

None_.___.__ Variable; 30 to 50 | Low-______ 3tod . ___ | Mainly idle.______ IITw-6 Pasture; some areas of this

inches to hardpan. soil have heen leveled at

| considerable expense, but sev-

1 | eral years are usually necessary

’ before they become as pro-

ductive as the surrounding

| | soils; soil has a very strong

[ | tendency to become compact
| i | if worked when too moist.

None________ | More than 6 feet.___| Very low_ I Less than 1___ Idle______________ VITIs-1 Not suited to crops; vield a

| ’ little forage in places.
|
| |

High________ 2 to 16 inches to hard | Low._______ Tto2. ____. Range_ _________. VIle-3 Range; not suitable for reseeding;

rock. ’ careful grazing management
! necessary to control erosion.
|

Slight to 6 to 20 inches to Low to Ttod. .. Range. - ______.__ VIIe-3 Range; not suitable for resceding,.

moderate. ! hard rock. moder- | |
ate. |
‘ |
| |
| | -
|

Slight_______ 6 to 24 inclies to Low to | Tto5._____. | Range___________ VIe-3 Range; suitable for resceding.
hard rock. moder-

ate.

Slight to 6 to 20 inches to l Low to ltod.__.___ Range__ . ________ I Vie-3 Range; suitable for reseeding.

moderate. hard rock. | moder-
ate.

None_____ .| Variable; water Low._ _. _| 2% per foot Pasture or idle_.__| TITw—G6 Pasture; drainage is difficult be-
table at 0 to 36 of soil cause of low position; farmers
inches, above | often find it worthwhile to

water [ cover this soil with Grangeville
table. soil material.
|

Slight - _____ 0 to 10 inches to Low______. 0 to 1 {4to7 | Range, irrigated IIIs-8 Range, irrigated pasture, shallow-
strongly alkaline for salt- pasture. rooted, alkali-tolerant crops;
layer; 24 to 40 tolerant deep-rooted crops, such as
inches to hardpan. plants). orchard crops are not suited;

reclamation is moderately diffi-
| | cult; even after the surface soil
: ‘ is freed of sodium, it is easily
§ | ' dispersed and compacted.
I
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TanLe 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)
FrA Iresno fine sandy Nearly level valley Light brownish-gray fine sandy | Imperfect.._| Very slow____| Very slow.___
loam, moderately floor subiect to a loam, slightly hard, platy,
saline-alkaki, 0 to fluctuating high neutral to strongly alkaline;
1 percent slopes. water table; hog- grayish-brown sandy clay
wallow relief in loam, wvery hard, prismatic,
places. strongly alkaline, calcarcous;
light-gray, lime-silica  ce-
mented hardpan  overlying
light-gray  loam, massive,
hard, strongly alkaline, ecal-
careous,
FsA Tfresno fine sandy Nearly level valley Light brownish-gray fine sandy | Imperfect___| Very slow____| Very slow____
loam, strongly floor subiect to a loam, slightly hard, platy,
saline-alkali, 0 to fluctuating high mildly to strongly alkaline;
1 percent slopes. water table; hog- grayish-brown sandy clay
wallow relief in toam, very hard, prismatic,
places. strongly alkaline, calcareous;
light-gray, lime-silica ce-
mented hardpan overlying
light-gray  loam, massive,
hard, strongly alkaline, cal-
careous.
FtA Fresno sandy loam, Nearly level valley Light  brownish-gray  sandy | Imperfect.__| Slow to very Very slow____
slightly saline- floor subiect to a loam, slightly hard, platy, \ slow,
alkali, 0 to 1 per- fluctuating high neutral to moderately alka- [
cent slopes. water table; hog- line; grayish-brown sandy ’
wallow relief in clay loam, very hard, pris-
places. matbie, strongly alkaline, cal-
careous; light-gray, lime-silica
cemented hardpan overlying
light-gray  loam, massive,
hard, strongly alkaline, cal-
careous. |
FuA Fresno sandy loam, | Nearly level valley | Light brownish-gray  sandy | Imperfect___| Slow to very Very slow____
moderately saline- floor subjeet to a loam, slightly hard, platy, slow.
alkali, 0 to 1 per- fluctuating high neutral to sftrongly alkaline;
cent slopes. water table; hog- grayish-brown sandy clay
wallow relief in loam, very hard, prismatic,
places. very strongly alkaline, cal-
careous; light-gray, lime-silica
cemented hardpan overlying
light-gray loam, massive, hard,
strongly alkaline, calcareous. |
FvA Tresno sandy loam, Nearly level valley Light brownish-gray sandy loam,| Imperfeet._.| Very slow____| Very slow__._
strongly saline- floor subject to a slightly hard, platy, mildly to
alkali, 0 to 1 per- fluctuating high strongly alkaline; grayish-
cent slopes. water table; hog- brown sandy clay loam, very
wallow relief in hard, prismatic, very strongly
places. alkaline, calcareous; light-
gray, lime-silica cemented (
hardpan overlying light-gray
loam, massive, hard, strongly
alkaline, calcareous.
FwA Fresno-Dinuba Nearly level valley Tor profile description of soils in | Imperfect___| Slow and very | Very slow____
sandy loams, floor subject to a this complex, see Fresno fine slow. |
slightly saline- fluctuating high sandy loam, slightly saline-
alkali, 0 to 1 per- water table; hog- alkali, 0 to 1 percent slopes,
cent slopes. wallow relief in and Dinuba sandy loam,
places. slightly saline-alkali, 0 to |
percent slopes.
FxA Iresno-Dinuba Nearly level valley Tor profile description of soils in | Imperfect___| Slow and very | Very slow__.

sandy loams,
moderately sa-
line-alkali, 0 to 1
percent slopes.

floor subject to a
fluctuating high
water table; hog-
wallow relief in
places.

this complex, see Fresno
sandy loam, moderately sa-
line-alkali, 0 to 1 percent
slopes, and Dinuba sandy
loam, moderately saline-alka-
1, 0 to 1 percent slopes.

slow.
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Depth of root zone

Available

Krosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Tnches

Slight - _ . __.. 0 to 10 inches to Low____.__ 0tol (4to7 | Range and irri~ Ivs-8 Range and irrigated saltgrass or
strongly alkaline for salt- gated saltgrass trefoil pasture; reclamation Is
layer; 24 to 40 tolerant or trefoil very difficult; otherwise same
inches to hardpan. plants). pasture. as for Fresno fine sandy loam,

slightly saline-alkali, 0 to 1
percent slopes.

Slight - .- -_._ 0 to 10 inches to Low_._.___ 1 to 3 for Range or idle- ____ VIs-8 Range; a few areas are irrigated
strongly alkaline salt-tolerant by wild flooding; reclamation
layer; 24 to 40 plants only. is extremely difficult.
inches to hardpan.

Slight - ______ 0 to 10 inches to Low_______ 0Otol (3to5 | Range and irri- I11s-8 Range, irrigated pasture, shallow-
strongly alkaline for salt- gated pasture. rooted, alkali-tolerant crops;
layer; 24 to 40 tolerant deep-rooted erops such as or-
inches to hardpan. plants). chard crops are not suited;

fairly easy to reclaim; leaching,
while growing irrigated pas-
ture, will remove most of the
surface sodium in 5 to 10 years.

Slight___ ... 0 to 10 inches to Low._-____ 0tol (3to5 | Range and irri- 1Vs-8 Range, irrigated saltgrass, and
strongly alkaline for salt- gated saltgrass trefoil pasture; reclamation dif-
layer; 24 to 40 tolerant and trefoil pas- ficult.
inches to hardpan. plants). ture.

Slight- ... 0 to 10 inches to Low___..___ 1 to 2 for salt- | Range and idle____| VIs-8 Range; few areas irrigated by
strongly alkaline tolerant wild flooding; reclamation very
layer; 24 to 40 plants difficult.
inches to hardpan. only.

Stight. - - o.__ 0 to 20 inches to Low__.____ 0to 4 (3to6 | Irrigated pasture_.| IT1s-8 Irrigated pasture; reclamation
strongly alkaline for salt- moderately difficult.
layer; 24 to 48 tolerant
inches to hardpan plants).
or compact silt.

Slight_ .- _. 0 to 20 inches to Low.____.__ Oto4 (3 to6 | Irrigated pasture_.| TVs-8 Trrigated pasture; reclamation

strongly alkaline
layer; 24 to 48
inches to hardpan
or compact silt.

for salt-
tolerant
plants).

difficult.



38

SOIL SURVEY SERIES 1957, NO. 20

of the soils of

Soil profile (surface soil;

Tasue 2.—Descriptions

Map Soil name Position and slope subsoil; substratum or parent | Drainage Permeahility Runoff
symbol material; all colors for dry soil) |
I \
[
GTA Grangeville fine Nearly level flood Grayish-brown fine sandy loam, Imperfect_,_‘ Moderately Very slow.. |
sandy loan, 0 to plains; occasional soft, wealk granular, mildly | rapid. [
| 1 pereent slopes. flooding. alkaline; grayish-brown fine |
| sandy loam, mottled, soft, ‘
[ weak granular; generally mild- l 1
ly alkaline but ecalcareous in ‘
| places; similar to subsoil but
[ | faintly mottled and calcare- |
| ous.
GgA Grangeville finc Nearly level flood | Grayish-brown fine sandy loam, | Imperfect...| Moderately__. Very slow_.___
sandy loam, plains; oceasional soft, weak granular, mildly rapid. ‘
slightly saline- flooding. alkaline; grayish-brown fine
alkali, 0 to 1 per- | | sandy loam, mottled, soft,
cent slopes. | weak granular; generally mild- | ‘
Iy alkaline but calcareous in | | |
L | places; similar to subsoil but ‘ |
| faintly mottled and calcare- |
ous, \
GhA I Grangeville sandy Narrow streaks and Brown to grayish-brown sandy | Imperfect._.| Moderately ' Very slow.___.
| loam, 0 to 1 very low ridges ‘ loam, soft, massive, neutral; | rapid.
percent slopes. at the edges of brown to grayish-brown sandy
alluvial fans. | loam, soft, massive, neutral;
| . similar to subsoil but faintly
mottled and caleareous.
GkA Grangeville sandy Narrow streaks and Brown to grayish-brown sandy Imperfect___| Moderate..___ Very slow_____
loam, slightly very low ridges at loam, soft, massive, neutral;
salinc-alkali, 0 to the edges of | brownto grayish-brown sandy
1 percent slopes. alluvial fans, loam, soft, massive, neutral; |
similar to subsoil but faintly | )
| . mottled and calearcous. |
GmA Grangeville very | Nearly level flood | Grayish-brown very fine sandy Imperfect___| Moderate_____ | Very slow. ...
fine sandy loam, | plains; occasional |  loam, soft, weak granular, 3 |
0 to 1 percent | flooding. | mildly alkaline; similar to ‘ !
slopes. | | surface =oil but mottled and ;
| caleareous in numerous places;
| similar to subsoil but faintly ;
‘ mottled and calcarcous. [
GnA Grangeville very fine | Very shallow depres- | Grayish-brown very fine sandy Imperfect_ _| Moderate_____ Very slow__ ..
sandyloam, slight- sions in  flood | loam, soft, weak granular, i |
Iy saline-alkali, 0 plains; occasional mildly alkaline; similar to ]
to 1 percent slopes. flooding. surface soil but mottled and
caleareous in numerous places;
| similar to subsoil but faintly |
7 |
mottled and calcarcous. |
GoA Grangeville very fine | Very shallow depres- | Grayvish-brown very fine sandy  Imperfeet_ .| Moderate_____| Very slow____
sandy loam, mod- sionsinﬁoodplains;‘ loam, soft, weak granular, ‘
erately saline- oceasional flooding. mildly alkaline; similar to |
alkali, 0 to 1 per- | surface soil but mottled and | |
cent slopes. caleareous in numerous places; ! |
similar to subsoil but faintly 3
mottled and caleareous.
GrA Greenfield fine sandy | Nearly level to very | Light brownish-gray fine sandy | Good_ _____ Moderate Very stow_ _ .
loam, 0 to 3 per- gently sloping allu- loam, slightly hard, massive, I |
cent slopes. vial terraces. neutral; brown fine sandy | |
| loam, hard, weak blocky, neu- ‘
| tral; pale-brown sandy loam, ‘ [
massive, stratified with silt |
loam in places, neutral. | | !
1 i
| |
GsA Greenfield  sandy | Nearly level to very | Light brownish-gray fine sandy | Good_. ____ Moderately | Very siow. .__
loam, 0 to 3 per- | gently sloping al- loam, soft, massive, neufral; rapid. |
cent slopes. luvial terraces. brown sandy loam, hard, weak }
blocky, neutral; pale-brown
‘ sandy loam, massive, stratified
with silt loam in places,
1 neutral.
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Erosion
hazard

Depth of root zone
and kind of limiting
layer

Fertility

Available
water-holding
capacity in

| root zone

Present use

Capability
unit

Suitable usc

Slight. . ___

Slight________

Slight________

Slight________

Slight

Slight - _ . ___.

Slight_ - ...

Slight. ______

More than 6 feet_ ___

More than 6 feet____

More than 6 feet_ . __

More than 6 feet____

More than 6 feet____

More than 6 feet_ ___

More than 6 feet____

More than 6 feet____

More than 6 feet_ ___

691-267—64—+4

High _____

Moderate__

Moderate __

Moderate___

High - ____

Moderate
to high.

Moderate
to high.

{ Inches

[ 6to9__

6to9 . ___

Sto10______.

Sto10_______

Alfalfa, truck and
field ecrops,
some orchards.

Alfalfa, field
crops,

Grapes, irrigated
pasture, field
crops.

Trrigated pasture_.

Alfalfa, trucl
crops, some
orchards.

Alfalfa, field crops-

Pasture_ . ________

Alfalfa, grapes,
orchard, field,

and truck crops.

Alfalfa, grapes,
orchard, field,

and truck crops.

TTw—2

ITw-2

ITw-2

Tlw—2

Ilw—2

ITw-2

IITw—-6

I-1

Well suited to alfalfa and truck

and field crops; fairly well
suited to orchards; serious
weed problems, particularly
with johnsongrass and bermu-
dagrass,

Well suited to alfalfa and field
crops; improved drainage and
reclamation by flooding needed
during periods when water
table is low; serious weed
problems.

Well suited to grapes, irrigated
pasture, and field crops; not
well suited to orchards; weed
problem less serious than or
other Grangeville soils nearby.

Well suited to pasture and field
crops; removal of the excess
salts and alkali fairly easy if
zood drainage can be estab-
lished.

Same as
sandy
slopes.

for Grangeville fine
loam, 0O to 1 percent

Same as for Grangeville fine
sandy loam, slightly saline-
alkali, 0 to 1 percent slopes.

Suitable only for pasture unless
reclaimed; reclamation is mod-
erately difficult; deep drain-
age ditches are needed but are
difficult or impossible to in-
stall because of lack of suitable
outlets.

Well suited to a wide variety of
crops; peaches, almonds, and
grapes respond to applications
of zine; all crops except leg-
umes respond to applications
of nitrogen; legumes respond
to applications of sulfur; soil
tends to become compact if
worked when too moist.

Same as for Greenfield fine
sandy loam, 0 to 3 percent
slopes, but soil has less tend-
ency to become compact.
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TasLe 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)
GsB Greenfield sandy | Gently sloping allu- | Light brownish-gray fine sandy | Good____._ Moderately Slow_________
loam, 3 to § per- vial terraces. loam, soft, massive, neutral; | rapid.
cent slopes. brown sandy loam, hard, weak
blocky, neutral; pale-brown
sandy loamn, massive, stratified
with silt loam in places,
neutral.
GvA Greenfield sandy Nearly level to very | Light brownish-gray fine sandy | Good______ Moderately Very slow___ .
loam, deep over gently sloping al- loam, soft, massive, neutral; rapid.
hardpan, 0 to 3 [uvial fans. brownsandy loam, hard, weal,
percent slopes. blocky, neutral; pale-brown
sandy loam, massive, strati-
fied with silt loam in places, |
neutral, overlying unrelated
hardpan of buried Madera or
San Joaquin soil.
HbA Hanford fine sandy | Nearly level to very | Pale-browu to brown fine sandy | Good_____. Moderately Very slow____
loam, 0 to 3 per- gently sloping al- [oam, slightly hard, massivc, rapid.
| cent, slopes. luvial fans. slightly acid to neutral; pale-
| brown tolight yellowish-brown
fine sandy loam, soft, massive,
neutral; similar to subsoil.
HbmA Hanford fine sandy | Nearly level to very | Pale-brown to brown fine sandy | Somewhat Moderately Very slow___.
loam, moderately gently sloping al- loam, slightly hard, massive, excessive, rapid.
deep over sand, 0 luvial fans. slightly acid to neutral; pale-
to 3 percent brown tolight yellowish-brown
slopes. fine sandy loam, soff, massive,
neutral; white sand speckled
with black grains and mica,
| single grain, loose, neutral. )
HbpA Hanford fine sandy | Nearly level to very | Pale-brown to brown fine sandy | Good______ Moderately Very slow_ . __
[oam, moderately gently sloping al- loam, slightlv hard, massive, rapid,
deep oversilt, 0 to luvial fans. slightly acid to neutral; pale-
1 percent slopes.! brown tolight vellowish-brown
fine sandy loam, soft, massive,
neutral; white silt loam and
very fine sandy loam, strati-
fied, slightly hard, massive,
neutral.
HbsA Hauford fine sandy | Nearly level to very | Pale-brown to brown fine sandy | Good______| Moderately Very slow_ __ _
loam, deep over gently sloping al- loam, slightly hard, massive, rapid.
silt, 0 to 1 percent luvial fans, slightly acid to neutral; pale-
slopes.t hrowntolight yellowish-brown
fine sandy loam, soft, massive,
ncutral; white silt loam and
very fine sandy loam, strati-
fied, slightly havd, massive,
neutral.
HcA Hanford gravelly Nearly level to very | Pale-hrown to brown fine sandy | Somewhat Rapid_____.__| Veryslow____
sandy loam, 0 to 3 gently sloping low loam, slightly hard, massive, excessive.
percent slopes. beneches, 10 {to 15 slightly acid to neutral; pale-
fecet above flood brown to light vellowish-brown
plains. gravelly sandy loam, soft, mass-
ive, neutral; similar to subsoil.
HdA Hanford sandy Nearly level to very | Pale-brown to brown sandy | Good______ Rapid__.___.__ Very slow____
loam, 0 to 3 per- gently sloping loam, slightly hard, massive,
cent slopes. alluvial fans, slightly aecid to neutral; pale-
brown to light yellowish-
brown sandy loam, massive,
neutral, simtlar to subsoil.
HdB Hanford sandy Gently sloping ter- | Pale-brown to light yellowish- | Good___.___ Rapid______._. Slow_ ...

loam, 3 to 8 per-
cent slopes.

See footnote 1, page 42.

race edges.

brown sandy loam, massive,
neutral; pale-brown to light
vellowish-brown sandy loam,
massive, neutral; similar to
subsoil.
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Depth of root zone Available
Erosion and kind of limiting Fertility water-holding
hazard layer capacity in
root zone
Inches
Slight . - __.. More than 6 feet____| Moderate 7010 .
to high. |
Slight - . _____ 38 to 54 inches to Moderate Sto7_ .o ..
unrelated hard- to high.
pan.
1
Slight .. _____ More than 6 feet_.__| High_______ | 7to 10 ____
1
|
|
1
!
Slight- .. ____| 20 to 36 inches to | Moderate__ | 4 to 6..__.
clean sand.
Slight_______ Highly variable; 24 | IHigh__ ___ L 6to9 . _
to 54 inches to ‘
compact silt.
Slight- -~ .___ Variable but aver- High.______ 7to10.___
ages 48 to 60 inches
to compact silt.
Slight .- ___. More than 6 feet____| Moderate___| 3 to 5______
. Shght______. More than 6 feet . ___}] Moderate S5to7.._ _._
to high.
Slight . ______ More than 6 feet . __| Moderate | 5to /A
to high. |

orchard, truck,
and field crops.

Present use Capability
unit
Alfalfa, grapes, ITe-1
orchard, field,
and truck crops.
Alfalfa, grapes, ITs-3
orchard, field,
and truck crops.
__t Alfalfa, grapes, I-1
1 orchard, truck,
and field crops.
Alfalfa, range . ___ I11s—4
Alfalfa, grapes, I-1
orchard, truck,
and field crops.
Alfalfa, grapes, I-1
orchard, truck,
and field crops.
__) Field crops, I1Ts-4
alfalfa.
__| Alfalfa, grapes, I-1
orchard, truck,
and field crops.
‘ Alfalfa, orapes, ITe—1

Suitable use

Same as for Greenfield fine
sandy loam, 1 to 3 percent
slopes, but requires contour

furrow or sprinkler irrigation.

Same as for Greenfield fine sandy
loam, 0 to 3 pereent slopes, but
deep-rooted crops, such as wal-
nuts, are not well suited; must
be irrigated ecarefully to pre-
vent a perehed water table.

Well suited to erops grown; soil
has a strong tendency to be-
come compact if worked when
too moist: few spots where zine
is deficient; nitrogen needed for
best yvield of most crops except
leguntes.

Same as for IManford fine sandy
loam, 0 to 3 percent slopes, but
best suited to shallow-rooted
crops; requires frequent, light
irrigation,

Bame as for Hanford fine sandy
loam, 0 to 3 pereent slopes, but
overirrigation should be care-
fully avoided on orchard crops.

Same as for Hanford fine sandy
loam, 0 to 3 percent slopes, but
overirrigation should be care-
fully avoided on orchard crops.

Well suited to field crops, alfalfa,
orchards, and grapes; requires
rather frequent, light irriga-
tion.

Same as for Hanford fine sandy
loam, 0 to 3 percent slopes, but
has only a moderate tendency
to become compact if worked
when too moist.

Same as for Hanford fine sandy
loam, 0 to 3 percent slopes,
but has only a moderate
tendency to become compact
if worked when too moist and
requires contour furrow or
sprinkler irrigation to control
erosion.
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Tasre 2.—Descriptions of the soils of

| Soil profile (surface soil;
Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

HdC Tanford sandy Sloping terrace Pale-brown to light yellowish-| Good.______ Rapid_._.____ Slow to
loam, 8 to 15 per- cdges. brown sandy loam, massive, medium.
cent slopes. neutral; pale-brown to light

yellowish-brown sandy loam,
massive, neutral; similar to
subsoil.

HddA Hanford sandy Depressions in allu- | Grayish-brown sandy loam, | Poor_____ _‘ Rapid________ Ponded_ _____
loam, poorly vial fans. slightly hard, massive, neu- ‘
drained variant, tral; grayish-brown sandy
0 to 1 percent loam, massive, neutral; simi-
slopes. lar to subsoil but mottled

with light gray or strong
\ brown.

HdmA | Hanford sandy loam, | Nearly level te Pale-brown sandy loam, slightly | Somewhat | Rapid...___ Very slow_ . __|
moderately deep gently sloping hard, massive, slightly acid to oxces-
over sand, 0 to 3 alluvial flood neutral; pale-brown to light sive.
percent slopes. plains. vellowishi-brown sandy loam,

massive, neutral; light brown-
[ ish-gray sand, loose, single
[ grain, neutral. i

HdpA : Hanford sandy Nearly level alluvial | Light brownish-gray to pale- | Good.______ Rapid__.__.___ Very slow____

loam, moderately fans. brown sandy loam, slightly |
| deep over silt, 0 hard, massive, slightly acid to
to 1 percent neutral; pale-brown to light |
| slopes.i yellowish-brown sandy loam, ]
massive, neutral; white, strat-
1 ified silt loam and fine sandy |
loam, massive, hard, neutral.

HdsA | Hanford sandy Nearly level alluvial | Light brownish-gray to pale- | Good____.__| Rapid____.____ Very slow._ ___|

| loam, deep over fans. brown sandy loam, slightly

| silt, 0 to 1 per- hard, massive, slightly acid to

cent slopes.! neutral; pale-brown to light

yellowish-brown sandy loam,

massive, neutral; white, strat-

| ified silt loam and fine sandy
loam, massive, hard, ncutral.

HeA Hanford very fine Nearly level flood Brown very fine sandy loam, | Good______ Moderate_____ Very slow. ___
sandy loammn, 0 to plains that are soft, weak granular, neutral;
I percent slopes. occasionally pale-brown to light yellowish-

flooded, brown very fine sandy loam,
massive, neufral; similar to
subsoil.

HfA Hilmar loamy sand, | Nearly level alluvial | Light brownish-gray loamy | Imperfect. .| Very rapid.___| Very slow____|
0 to 1 percent fans that have sand, soft, massive, slightly ‘
slopes. small hummoeky acid to neutral; similar to sur-

areas. face soil but mottled and cal-
careous; light-gray, stratified
silt loam and sandy loam,
platy, hard, strongly cal-
careous.
HfdA IIilmar loamy sand, | Nearly level alluvial | TLight brownish-gray loamy sand, | Imperfeet__| Very rapid_._.| Very slow____

deep, 0 to 1 per-
cent slopes.

fans that have
small  hummoeky
areas.

soft, massive, slightly acid to

ncutral; similar to surface
soil but mottled and eal-

careous; light-gray, stratified
silt loam and sandy loam,
platy, hard, strongly cal-
carcous.

I This soil was described under the series name “Ripperdan’’ in University of California Soil Survey Report No. 15, Soils of Itastern
Stanislaus County, California (3), and in some other University of California publications.
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Depth of root zone Available
Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
1 root zone \
j 1
Inches |
Moderate_ . __| More than 6 feet.___| Moderate Slo 7. .. _. Grapes, orchard, IVe-1 Same as for Hanford fine sandy
| : to high. pasture. loam, 0 to 3 percent slopes,
| but has only a moderate tend-
i ency to become compact if
worked when too moist and
[ needs irrigation by contour
furrows or sprinklers and con-
| tour planting and cultivation
: to control erosion.
None________ More than 6 feet____| Moderate.__| 5to 7_.______ Pasture, field ITw-2 Fairly well suited to crops grown;
| crops. difficult to drain except with
| | drainage pumps; can be cov-
! ered in leveling so that there
| is ample thickness of well-
‘ drained soil.
Slight_ . ___._ 24 to 36 inches to \ Moderate___t 3 to 4______ | Alfalfa, truck I1Is-4 Same as for Hanford fine sandy
i clean sand. crops, range. loam, 0 to 3 pereent slopes, but
’ has only a slight tendency to
become compaet and is well
suited to shallow-rooted crops,
| but poorly suitced to deep-
‘ ] rooted crops; also, it requires
| Irequent, light irrigation.
Slight . - B Highly variable; 30 | Moderate 4to7 . _| Alfalfa, grapes, 11s-3 Same as for Haunford fine sandy
to 54 inches to to high. orchard, truck, loam, O to 3 percent slopes;
compact slowly and field crops. silty substratum impedes pene-
permeable silt, tration of roots and water
slightly.
\
Slight_ .- ___ Averages 48 to 60 | Moderate 7Tto8 .. . Alfalfa, grapes, I-1 Same as for Hanford finc sandy
[ inches to compact to high. orchard, truck, loam, G to 3 pcreent slopes;
slowly permecable | and field crops. silty substratum impedes pene-
| silt. | tration of roots and water only
| slightly.
| I
|
Slight_ - - . _. More than 6 feet-_._| High. ___.__ | Sto 10__.___. Alfalfa, grapes, I-1 Well suited to crops grown;
| orchard, truck, strong tendency to beconmce
and field crops. compact if worked when too
moist; nitrogen ueeded for
[ | best yield of most crops except
| legumes.

Moderate 1 Highly variable; 24 Tow__ | 1Ttod._______ Alfalfa, pasture, TITw—4 Poorly suited to orchards; fairly
(wind | fo 60 inches to | field crops, well suited to the other crops
erosion). compact silt or grapes, sweet- grown; grapes and orchard

hardpan. l potatoes, few crops sometimes show cvidence

| orcliards, of zine deficicney or sodium

, burn; frequent, light applica-

| ‘ | iions of water, coupled with

area-wide drainage, needed to

I ‘ prevent the water table from
! i I rising.

Moderate 42 to 60 inches to | Low__ ____ 2to 3. ... __ Alfalfa, pasture, TITw—4. Same as for Hilmar loamy sand,
(wind ero- compact silt  or field crops, 0 to 1 percent slopes; poorly
sion). hardpan. arapes, few or- suited to orchard ecrops and

chards, sweet- - fairly well suited to the other
potatoes. Crops grown.
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TaBLE 2.—Descriptions of the soils of

| Soil profile (surface soil; :
Map Soil name Position and slope subsoil; substratum or parent I Drainage Permeability Runoff
symbol | material; all colors for dry soil)
[ |
| E
HkbA Hilmar loamy sand, | Nearly level alluvial | Light brownish-gray loamy sand, [ Imperfeet__| Very rapid___ | Very slow.___
slightly saline-al- fans. l soft, massive, neutral; similar
kali, 0 to 1 percent to surface soil but mottled
slopes. and calcareous; light-gray,
stratified silt loam and sandy
loam, hard, platy, strongly
| calearcous.
HfeA Hilmar loamy sand, | Depressions in near- | Mottled grayish-brown loamy Very rapid. _.| Ponded______
very poorly drain- ly level alluvial sand, soft, massive, neutral, |
ed variant, mod- fans. calcareous in spots; similar to
erately saline-al- surface soil; light-gray, strati-
kali, 0 to 1 pereent fied silt loam and sandy loam,
slopes. hard, platy, strongly calcar-
eous.
HkaA Hilmar loamy sand, | Depressions in near- | Grayish-brown loamy sand, soft, Very rapid____| Ponded._____
poorly drained, ly level alluvial massive, ncutral, similar to |
slightly saline-al- fans. surface soil but mottled and
kali, 0 to 1 percent calecareous; light-gray, strati-
slopes. | fied silt loam and sandy loam,
hard, platy, strongly cal-
careous.
HmA Hilmar sand, 0 to | Nearly level, very Light brownish-gray sand, Very rapid__._| Very slow____.
3 percent slopes gently undulating loose, single grain, slightly |
fans, some hum- acid or neutral; similar to sur-
mocky areas. face soil but mottled and cal-
carcous; light-gray, strati-
fied silt loam and sandy loam,
hard, platy, strongly ecal-
carcous.
HnA Honecut clay loam, Nearly level flood Brown eclay loam, hard, weak Very slow_ _._
0 to 1 percent plains; occasional blocky, neutral; similar to
slopes. flooding. surface soil but massive;
brown loam, hard, massive,
slightly acid to neutral.
HoA Honcut fine sandy Nearly level flood Brown fine sandy loam, slightly Very slow . __|
loam, 0 to 1 per- plains; occasional hard, massive, neutral; similar
cent slopes. flooding. to surface soil; brown sandy
loam, slightly hard, slightly
acid to neutral.
HpA Honecut loam, 0 to 1 | Nearly level flood Brown loam, hard, weak blocky, Very slow___._
pereent slopes. plains; occasional neutral; similar to surface
flooding. soil but massive; brown sandy
loam, slightly hard, slightly
acid to neutral.
HrA Honcut sandy loam, | Nearly level flood Brown sandy loam, slightly Very slow____
0 to 1 percent plains; oceasional hard, massive, neutral; simi-
slopes. flooding. lar to surface soil; brown
sandy loam, slightly hard,
slightly acid to ncutral.
HsB Hopeton clay, 3 to Gently sloping or Dark-gray to dark-brown clay, Very slow____| Slow to
§ percent slopes. undulating allu- blocky, very hard, slightly medium.
vial fans. acid; dark-gray clay, very
hard, prismatic and blocky,
mildly alkaline, calcarcous in
lower part; light-gray sand-
stone, weakly consolidated.
HtA Hopeton clay loam, | Very gently sloping..{ Dark-gray to dark-brown blocky Very slow to
0 to 3 percent clay loam, hard, slightly acid; slow.
slopes. dark-gray eclay, very hard,
prismatic and blocky, mildly
alkaline, calecareous in lower
part; light-gray sandstone,
weakly consolidated.
HtB Hopeton clay loamn, | Gently sloping or | Dark-gray to dark-brown blocky Slow to
3 to 8 percent undulating. clay loam, hard, slightly acid; medium.
slopes. dark-gray clay, very hard,
prismatic and blocky, mildly
alkaline, calearcous in lower
part; light-gray sandstone,
weakly consolidated.
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Depth of root zone

Available

Erosion and kind of limiting Fertility water-holding Present use | Capability Suitable use
hazard layer capacity in unit
root zone |
|
Inches
Moderate Highly variable; 24 Low_______ l1tol3_ . __ Pasture, alfalfa, I1Tw—4 Fairly well suited to crops grown;
(wind ero- to 60 inches to field crops. salts and alkali can be removed
sion). compact silt or with normal irrigation if drain-
hardpan. age is provided and gypsum
added.

None____..__ 24 to 36 inches to Low____.__ 1to2_ __..___ Pasture_ _________ IVw—4 Well suited to pasture; poorly
hardpan. suited to cultivated crops;

reclamation is difficult because
of lack of suitable drainage
outlets and scepage from sur-
rounding fields.

None__._____ 12 to 36 inches to Low_______ 1t02 ___.___ Pasture_ _ ________ IVw—4 Same as for IHilmar loamy sand,
water table, hard- very poorly drained variant,
pan at 24 to 48 moderately saline-alkali, 0 to
inches, 1 percent slopes.

High (wind Highly variable; 24 Low.___.___ 1540 2 .. Alfalfa, pasture, IITw—4 Same as Hilmar loamy sand, 0 to

erosion). to 60 inches to field crops, 1 percent slopes, except that
compact silt or grapes, sweet- this soil requires more frequent
hardpan. potatoes. irrigation and has lower yields.

Slight ____.__. More than 6 feet____| High_______ 9to1l.____ Orchard crops, alfal-] I-1 Well suited to crops grown;
fa, field crops, strong tendency to become
pasture. compact if worked when too

moist.

Slight - _.____ More than ¢ feet____| High_______ 7to10.__.___ Orchard crops, al- | I-1 Same as for Honcut clay loam, 0
falfa, field crops, to 1 percent slopes, but has
pasture, grapes, only a moderate tendency to
truck crops. become compact if worked

when too moist.

Slight - - - .- More than 6 feet._._| High_______ 9toll .. Orchard crops, al- | I-1 Same as for Honeut clay loam, 0
falfa, field crops, to 1 percent slopes, but has
pasture, grapes, only a moderate tendency to
truck crops. become compact if worked

when too moist.

Slight - - _._. More than 6 feet ____| Moderate_._} 5to 8__.___.__ Orchard crops, al- | I-1 Same as for Honcut clay loam, 0
falfa, field crops, to 1 percent slopes, but has
pasture, grapes, only a very slight tendency to
truck crops. become compact; subject to

occasional winter floods of
short duration.

Slight .- - _.._ 24 to 40 inches to Moderate.__{ 6 to 10.______ Dry-farmed I1Is-5 Well suited to crops grown; water
weakly consoli- grain, range, should be applied very slowly
dated sandstone. irrigated pas- in irrigation areas because of

ture very slow permeability,

Slight. .- _.__| 24 to 40 inches to | Moderate.__| 6 to 10_______ Dry-farmed I1Ts—3 Well suited to crops grown; water
weakly consoli- grain, range, ir- should be applied slowly in
dated sandstone. rigated pasture. irrigated areas.

Slight. - . ____ 24 to 40 inches to | Moderate_._} 6 to 10.______ Dry-farmed IVe-3 Well suited to crops grown; water
weakly consoli- grain, range, ir- should be applied very slowly
dated sandstorne. rigated pasture. to control erosion on irrigated

areas.
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Tasre 2.—Descriptions of the soils of

Soil profile {(surface soil;

|

|
|

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil) |
|
HuA Hopeton loam, 0 to | Very gently sloping._| Dark-gray todark-brownblocky ‘l Good__ . __ Slow_______. Very slow to
3 percent slopes. clay loam, hard, siightly acid; I slow.
dark-gray clay, very hard, (
prismatic and blocky, mildly
alkaline, calcareous in lower
part; light-gray sandstone, 1
' weakly consolidated. ;

HuB Hopeton loam, 3 to | Gently sloping or Dark-gray to dark-browu blocky | Good.______ J Slow_________ | Slow____.____

8 percent slopes. undulating. clay loam, hard, slightly acid; | |
dark-gray rclay, very hard, } |
prismatic and blocky, mildly | i
' alkaline, caleareous in lower \
| part; light-gray sandstone, |
weakly consolidated. | |

HvB Hornitos fine sandy | Undulating uplands | Pale-brown to light reddish- | Good___ | Moderately slow to
loam, 3 to 8 per- that have mound brown fine sandy loam, mas- | [ rapid. medium,
cent slopes. microrelief. sive, slightly hard, medium ! |

acid; none; white to reddish- i ! \
vellow guartz sandstone, mod- | |
| erately consolidated, \ ‘ i

HvD Hornitos fine sandy | Rolling to hillv up- Pale-brown to light reddish- | Somewhat Moderately l Medium to
loarn, 8 to 30 lands that have | brown fine sandy loam, mas- | excessive. | rapid. | rapid.
percent slopes. scattered rock sive, slightly hard, medium | \

outerops. acid; none; white to reddish-
yellow quartz sandstone. mod-
erately consolidated. |

HyB Hornitos gravelly I Undulating uplands | Pale-brown to light reddish- | Good_._ __._ Moderately Slow to
fine sandy loam, that have mound brown fine sandy loam, mas- [ rapid. nredium.
3 to 8 perecent microrelicf. sive, slightly hard, medium
slopes. acid; none; white to reddish-

vellow quartz sandstone,
moderately consolidated.

HyD Hornitos gravelly Rolling to hilly up- Pale-brown to light reddish- J Somewhat Moderately Medium to
fine sandy loam, 8 lands that have brown fine sandy loam, mas- exeessive, rapid. ropid.
to 30 percent scattered rock sive, slightly hard, medium
slopes. outerops. acid; none; white to reddish-

vellow quartz sandstone,
moderately consolidated.

KeB Keyes cobbly clay Undulating high Grayish-brown cobbly eclay| Good_.___. , Very slow_.__] Very slow to
loam, 0 to 8 per- terraces that have loam, hard, massive, medium medium,.
cent slopes. mound microrelief, acid; grayish-brown gravelly

clay, hard, slightly acid;
vellowish-brown hardpan

overlying bluish-gray beds of

andesitic sand, gravel, and i
tuff beds.

KgB Keyes gravelly clay | Undulating high Grayish-brown cobbly clay | Good..____| Very slow_.__| Very slow to
loam, 0 to 8 per- terraces that have loam, hard, massive, medium | medinm.
cent slopes. mound microrelief, acid; gravish-brown gravelly |

clay, hard, =slightly acid;
vellowish-brown hardpan
overlying bluish-gray beds of
andesitic sand, gravel, and
tuff beds. |

La | Lava and sand- Small sandstone Scabhy jumbles of rock_ - ______ T S leme oo .

stone rockland. buttes and lava |
flows.
MaA Madera loanm, O to | Very gently undulat- | Brown loam, hard, wmassive, | Good __.___ Very slow____ Very slow____

2 percent =lopes.

ing old fans that
have mound
microrelief in
unleveled areas.

nentral; reddish-brown sandy
clay to clay, very hard, blocky, |

neutral to mildly alkaline;
brown, indurated hardpan

overlying vellowish-brown ‘
sandy loam, very hard, mas-
sive, mildly alkaline.

[
[
\
i




Erosion and kind of limiting Tertility water-holding |
hazard layer capacity in
I root zone
| I | Inches
Slight. . . . | 24 to 40 inches to | Moderate 6 to 10_._ .. _
weakly consoli-
dated sandstone.
. i 1
Slight___ . _ | 24 to 40 inches to | Moderate_ 6 to 10
: weakly consoli-
dated sandstone.
\
| |
Slight to 3 to 14inches to hed- | Very low___ ¥ to 1%4.__
moderate. ‘ rock.
\
High_ _______ 3to 12inches to bed- | Verylow. . Y% to 1. _ . ___
] rock. ‘
Slight to 3 to 14 inches (o Veryvilow__.. Mtol__._____
moderate. hedrock, I
|
|
High______ 3 to 12 inches to | Verylow_ = Ytol_ ______
bedrock,
Slight-______| 10 to 20 inches to Low._______ 2to4d ..
hardpan.
|
Slight___ _ . | 10 to 20 inches to Low.__.___ 2to4 ..
hardpan.
- |
[
[
Slight,_ __ __ | 18 to 40 inches to Low._______ 3to ..
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|
Depth of root zone

Available

hardpan.

Present use | Capahility Suitable usc
‘ unit
| l
Dry-farmed 11Is-3 | Same as for Hopeton clay loam,
| grain, range, ir- 0 to 3 percent slopes.
rigated pasture.

Dry-farmed IVe-3 ! Same as for Hopeton clay loam
g.min, range, ir- 3 to 8 percent slopes.
rigated pasture.

Range_ . . _ _ VIIe-9 | Range; not suitable for reseeding;

| carrying capacity is low.
I
Range.__._ ______ ' VIle-9 ‘ Range; not suitable for reseeding;
| | carrying capaeity is fow.
i
Range_ ___ .. | VIIe-9 Same as for Hornitos fine sandy
\ loam, 3 to 8 percent slopes,
I hut carrying ecapacity very
l low.
Range__ . ____. VIIe-9___| Same as for Hornitos fine sandy
‘ loam, 3 to 8§ percent slopes, but
carrying capacity very low.
l Range_..________ VIe-9____| Suitable for range; reseeding is
| difficult hecause of cobbles,
which are concentrated in
! patches between the mounds.
|
[
Range, irrigated IVe-3 Suitable for range and pasture;
| pasture, dry- poorly suited to cultivated
farmed grain, crops; range improvement by
fertilizing and reseeding is
feasible.
Tieluded in range. .| VIIIs—1 Little or no agricultural value;
sandstone quarried in places
| for building stone.

Mainly irrigated IVs-3 Well suited to pasture, fairly well
pasture and suited to field crops, poorly
field crops, few suited to orchards and vine-
vineyards and vards; careful irrigation neces-
orchards, sary to prevent a perched

water table from forming; soil
has a strong tendency to com-
pact if worked when too moist.
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TasLe 2.—Descriptions of the soils of
I -
Soil profile (surface soil; ] !

subsoil; substratum or parent
material; all colors for dry soil)

Map Soil name Position and slope Drainage Permeabhility Runoff

symbol

MdA Madera sandy loam, | Very gently undulat- | Brown loam, hard, massive, | Good______ Very slow____| Very slow___.

MdB

MeA

MkA

MmA

MnA

MoA

MpA

0 to 2 percent
slopes.

Madera sandy loam,
2 to 4 percent
slopes.

Madera-Alamo com-
plex, 0 to 2 per-
cent slopes.

Meikle clay, 0 to 1
percent slopes.

Modesto clay loam,
0 to 1 percent
slopes.

Modesto clay loam,
slightly saline-
alkali, 0 to 1 per-
cent slopes.

Modesto loam, 0 to
1 percent slopes.

Modesto loam,
slightly saline-
alkali, 0 to 1 per-
cent slopes.

ing old fans that
have mound mi-
crorelief in un-
leveled areas.

Gently undulating
old fans.

Gently sloping fans
that have scat-
tered, small de-
pressions.

Shallow, level basins;

ponded in wet

years.

Nearly level valley
floor.

Nearly level valley
floor.

Nearly level valley
floor.

Nearly level valley
floor.

neutral; reddish-brown sandy
clay to clay, very hard,
blocky, neutral to mildly al-
kaline;  brown, indurated

hardpan overlying yellowish- |

brown sandy loam, very hard,
massive, mildly alkaline.

Brown loam, hard, wmassive,
neutral; reddish-brown sandy
clay to «clay, very hard,
blocky, neutral to mildly al-
kaline;  brown, indurated
hardpan overlying yellowigh-
brown sandy loam, very hard,
massive, mildly alkaline.

Iror profile descriptions of soils
of this complex, see Madera
sandy loam, 0 to 2 percent
slopes, and Alamo clay, 0 to 2
percent slopes; (complex con-
sists of about 30 percent
Alamo clay in small bodies
within areas of Madera sandy
loam).

Mottled gray sandy clay loam
overdark-gray clay. thin(1 to 4
inches), very hard, bloeky, neu-
tral; dark grayish-brown clay,
very hard, blocky ecaleareous;
pale-brown sandy loam or
loam, slightly hard, massive,
mildly alkaline.

Grayish-brown clay loam, very
hard, massive, slightly acid to
neutral; brown clay, very
hard, blocky and prismatic,
mildly alkaline, slightly cal-
careous; brown sandy loam,
hard, massive, in places light-
gray silt loam weakly ce-
mented with lime.

Grayish-brown clay loam, very

hard, massive, slightly acid
to neutral; brown clay, very
hard, blocky and prismatic,
moderately alkaline, slightly
caleareous; brown sandy loam,
hard, massive, in places light-
eray silt loam weakly ce-
mented with lime.

Grayish-brown loam, very hard,
massive, slightly acid to neu-
tral; brown clay, very hard,
blocky, mildly alkaline, slight-
ly calcareous; brown sandy
loam, hard, massive, in places
light-gray silt loam weakly
cemented with lime.

Grayish-brown loam, very hard,
massive, slightly acid to neu-
tral; brown clay, very hard,
blocky, or prismatic, moder-
ately alkaline, caleareous;
brown sandy loam, hard,
massive, in places light-gray
silt loam weakly cemented
with lime,

Good (Ma-~
dera) ;
poor
(Alamo).

Imperfect___

Moderately
good.

Moderately
good.

Moderately
good.

Moderately
good,

Very slow____

Very slow. ___

Very slow____

Slow to very
slow.

Very slow____

Very slow_._._

Very slow
(Madera);
ponded
(Alamo).

Ponded______

Very slow.___

Very slow

Very slow_.._

Very slow_ .
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} Depth of root zone Available
! Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
; hazard layer capacity in unit
root zone
Inches
Slight - - _____ 18 to 40 inches to § Low__._____ 2tod _____ Mainly irrigated IVs-3 Same as for Madera loam, 0 to 2
hardpan. i pasture and percent slopes, but has only a
i field crops, few moderate tendency to hecome
vineyards and compact if worked when too
| orchards. moist.
Slight________ 18 to 40 inches to | Low___.__._ 2tod____ Mainly irrigated IVe-3 Same as for Madera loam, 0 to 2
hardpan. pasture and field percent slopes, but has only a
! crops, few vine- moderate tendency to become
yvards and or- compact if worked when too
chards. moist; also, irrigation hy
sprinklers or by contour fur-
rows is advisable on row
Crops.

Slight (Ma-~ | 14 to 40 inches to Low_______ 3tob . ___ Dry-farmed grain, | IVs-3 Irairly well suited to crops grown;
dera); hardpan. | range, irrigated some areas are diflicult to
none pasture. manage because the soils dry
(Alamo). out at greatly different rates.

None_._..___ More than 6 feet.___| Low__.____ 100 12 _____ Dry-farmed grain, | ITIw-5 Fairly well suited to erops grown;
range; irrigated | in wet years the soil is ponded
pasture where most of the summer unless
external drain- drainage is provided; used for
age has been grain in dry years and grazed
established. or left idle in wet years;

difficult to work.

Slight - _____ 36 to 72 inches____ Moderate.__| 6 to 10.______ Grapes, orchards, TIs-7 Well suited to pasture; fairly well
pasture, field suited to other crops grown;
crops, alfalfa. soil has a very strong tendency

to become compact if worked
when too moist, and compacted
areas are difficult to restore to
good tilth,

Slight . - - _-__ 36 to 72 inches.____ Low_______ 4to8 _______ Irrigated pasture, | IIs-6 Same as for Modesto clay loam,
alfalfa, field 0 to 1 percent slopes; reclama-
Crops. tion is slow.

Slight__ . ____ 36 to 72 inches_.__ Moderate__.| 5to9._______ Grapes, orchards, IIs-7 Same as for Modesto clay loam,
pasture, ficld 0 to 1 percent slopes, but
crops, alfalfa, slightly less likely to become

compact,

Slight .. ____ 36 to 72 inches_.__ Low_____.. 3to7________ Irrigated pasture, | IIs—6 Same as for Modesto clay loam,
alfalfa, field slightly saline-alkali, 0 to 1
crops. percent slopes.
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Tavur 2.—Descriptions of the soils of

‘
' Soil profile (surface soil;
Map | Soil name Position and slope subsoil; substratum or parent | Drainage Permeability Runoff
symbol | material; all colors for dry soil) '
[
[
! |
MtA Montpellier coarse Gently undulating Brown coarse sandy loam, | Good _____ Slow_______ Very slow. ___
sandy loam, 0 to high old fans. slightly hard, massive, slight-
3 percent slopes, ly acid; reddish-brown or red
sandy c¢lay loam, very hard,
massive, medium acid; red-
dish-brown, coarse sandy
loam, hard, massive, necutral,
MtB Montpellier coarse Undulating, high, Brown coarse sandy loam, slight- | Good.______ Slow______.___ Slow...___.._
| sandy loam, 3 to old fans. ly hard, massive, slightly
‘ 8 percent slopes. acid; reddish-brown or red
sandy clay loam, very hard,
massive, medium acid; red-
dish-brown, coarse sandy
loam, hard, massive, neutral.
MtC Montpellier coarse Rolling, dissected Brown coarse sandy loam, slight- | Good___.__ Slow_________ Slow to
sandy loam, 8 to areas on high, ly hurd, massive, slightly acid; medium,
15 percent slopes. old fans. reddish-brown or red sandy
clay louin, very hard, massive,
medium acid; reddish-hrown,
coarse sandy loam, hard,
massive, neutral.
MtC2 Montpellier coarse Rolling, dissected Brown coarse sandy loam, slight- | Good_ . ___. Slow_______ __ Medium. . -
sandy loam, 8 to areas on high, lv hard, massive, slightly acid;
15 percent slopes, old fans. reddish-brown or red sandy
| eroded. clay loam, very hard, massive,
I medium acid.; reddish-brown, \
| coarse sandy loam, hard, mas-
sive, neutral.
MtD2 Montpellier coarse Hilly, dissected Brown coarse sandy loam, slight- | Good______| Slow_________ Rapid_______.
sandy loam, 15 to arcas on old ly hard, massive, slightly acid;
| 30 percent slopes, fans. reddish-brown or red sandy f ‘
eroded. clay loam, very hard, massive,
medium acid; reddish-browun,
coarse sandy loam, hard, mas-
sive, neutral.
MtD3 Mountpellier coarse Hilly, dissected Brown coarse sandy loam, slight- | Good_. ____ Slow___ .. __ Rapid_ ... __
sandy loam, 15 to areas on old fans; ly hard, massive, slightly acid,
30 percent slopes, numerous shallow reddish-brown or red sandy
severely eroded. gullies. clay loam, very hard, massive, ‘
medium acid; reddish-brown, ‘
coarse sandy loam, hard, mas- ‘
I sive, ncutral.
MvA Montpellier coarse Drainageways in un- | Brown coarse sandy loam, slight- | Poor___.___| Slow_____ —_._| Very slow.
sandy loam, dulating old fans. ly hard, massive, slightly acid,
poorly drained mottled; reddish-brown or red
variant, 0 to 1 sandy ec¢lay loam, massive,
percent slopes. medium  acid, mottled; red-
dish-brown coarse sandy loam,
hard, massive, neutral, mot- i
tled.
OahA Oakdale sandy Nearly level to very | Grayish-brown sandy loam, | Good______ Moderate__ Very slow_ _ __
loam; 0 to 3 per- gently sloping al- slightly hard, massive, neutral;
cent slopes. luvial fans and brown, heavy sandy loam,
terraces. hard, massive, neutral; brown
sandy loam, soft, massive,
neutral.
PaA Paulsell clay, 0 to 1 | Nearly level hed of Dark-gray clay, hard, blocky | Imperfect_._| Slow_________ Very slow__ __|
percent slopes. ‘ former lake. (granular in upper few inches
when dry), slightly acid; dark-
eray or dark reddish-gray clay,
hard, blocky, calcareous, mild-
| ly alkaline; pale-brown, strati-
fied fine sandy loam and clay
loam, massive.
PcB Pentz cobbly loam, | Undulating ridge- Grayish-brown cobbly loam, | Excessive__ | Moderate_____ Rapid. . __

very shallow, 0 to (
8 percent slopes. N

tops.

hard, weak blocky, neutral;
none; bluish-gray or brown,
weakly consolidated andesitic
mudstone.




EASTERN STANISLAUS AREA, CALIFORNIA

Lastern Stanislaus Area—Continued

Depth of root zone

Available

LErosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
[ Inches |

Slight. - _____ 18 to 26 inches to Low___._ | 3 to 4 (in- Dry-farmed grain, | IIIs-3 TFairly well suited to grapes,
dense sandy clay cludes 1 range, irrigated poorly suited to orchards, well
loam subsoil. inch in | pasture, few suited to other crops grown;

subsoil). | grapes, or- soil is generally low in phos-
| chards. phate, nitrogen, sulfur, and
! possibly ziue; irrigation water
should be applied carefully to
| avoid waterlogging.

Slight__ . __ --| 18 to 26 incles to Low___ 3 to 4 (in- Dry-farmed grain, | [Ve-3 Well suited to crops grown; if
dense sandy clay cludes 1 range, irrigated cultivated crops are grown,
loam subsoil. inch in sub- pasture. they should be planted and

soil). irrigated on graded contours;
nutrient deficiencies same as
for Montpellier coarse sandy
loam, 0 to 3 percent slopes.

Moderate.___| 18 to 26 inches tc Low___.___ 3 to 4 (in- Dry-farmed grain, | [Ve-3 Same as for Montpellier coarse
dense sandy clay cludes 1 range, sandy loam, 3 to 8 percent
loam subsoil. | inch in sub- slopes, but soil not suited to

soil). ‘ more intensive crops because
| of erosion hazard; range im-
1 provement gives large inereases

in yields of forage.

Moderate._._| 4 to 18 inches (o Low___ ___._ 2to3. __.___ | Dry-farmed grain, | VIe—3 Well suited to Improved range;
sandy clay loam range. suitable for grain only with
subsoil. intensive erosion control meas-

ures; in places the reddish
subsoil is exposed.

High. __.____ 0 to 12 inches to Low_______ 1to3. ______ Dry-farmed grain, | VIe-9 Not suited to grain, well suited
dense sandy clay range. to improved range; in places
loam subsoil. the reddish subsoil is exposed.

i

High_ . ___ 0 to 12 inches to Low______ | 1tod______ . Range.__________ VIe—9 Well suited to improved range,
dense sandy clay | not suited to other crops;
loam subsoil. reddish subsoil is exposed in

i many placcs.

Slight__ - _.-_| 18 to 26 inches to Low_.______ 3to4. . Irrigated pasture. .| ITIw-3 Well suited to irrigated pasture;
dense sandy clay | wetness can be reduced by the
loam subsoil. use of ditches or tile to inter-

l cept seepage and runoff from

surrounding pastures.
|
Slight - ___ More than 6 feet. .} High_______| 7to 10 _____ | Orchards, vine- I-1 Well suited to all crops grown,
vards, alfalfa,
field and truck
crops.
. l : . :

Slight_ . _____| More than 6 feet__.__| Moderate.__, 10 to 12__.__ ‘ Rice and irrigated | IIIw-5 Well suited to all crops grown;

pasture; unirri- soil iz difficult to work.
gated range and |
small grain,

\

High._ .. . . 2 to 4 inches to rock., Very low.__| Less than %___; Range_ - _._______ VIIe-9 Range; carryving capacity very

| low; reseeding not feasible,
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Tasre 2—Descriptions of the soils of

Soil profile (surface soil;

Map Soil name Position and slope subsoil ; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

PcD ' Penta cobbly loam, Rolling and hilly____| Grayish-brown cobbly loam, | Excessive.__| Moderate_____ Very rapid ____
very shallow, 8 hard, weak blocky, neutral;
to 30 pereent none; bluish-gray or brown,
slopes. weakly consolidated andesitie

| mudstone.

PeB Pentz gravelly loam, | Undulating:; mound Grayish-brown gravelly loam, | Good.__.__| Moderate . ___ Slow to
3 to 8 percent microrelief. hard, weak blocky, slightly medium,
slopes. acid; none; bluish-gray or

brown, weakly consolidated
andesitic mudstone.

PeD Pentz gravelly loam, | Rolling and hilly_ - __} Gravish-brown gravelly loam, | Somewhat Moderate_____ Medium to
8 to 30 pereent hard, weak blocky, slightly | excessive. rapid.
slopes. | acid; none; bluish-gray or |

| brown, weakly consolidated
| i andesitic mudstone.

PeF | Pentz gravelly loam, | Steep hillsides that | Crayish-brown gravelly loam, | Ixcessive___| Moderate._ .. Rapid to very
30 to 75 pereent have bands of rock hard, weak blocky, slightly rapid.
slopes. outerops. acid; none; bluish-gray or

brown, weakly consolidated |
| andesitic mudstone.

PfB ! Pentz loam, 3 to 8 | Undulating; mound | Grayish-brown gravelly loam, | Good______ Moderate__.__ Slow to medi-
pereent slopes. microrelief. hard, weak blocky, slightly [ um.

acid; none; bluish-gray or
brown, weakly consolidated |
: andesitic mudstone. (

PfD Pentz loam, § to 30 | Rolling and hilly____| Grayish-brown gravelly loam, | Somewhat Moderate____. Medium  to

pereent slopes. hard, weak blocky, slightly excessive. I rapid.
acid; none; bluish-gray or
brown, weakly consolidated
andesitic mudstone.

PfE Pentz loam, 30 to 45 | Steep hillsides that Grayish-brown gravelly loam, | lixcessive._. Moderate.___. Rapid to very
pereent slopes. have bands of rock hard, weak blocky, slightly rapid.

outerops. acid; none; bluish-gray or |
brown, weakly consolidated
andesitic mudstone.

PmB | Pentzloam, modera- | Undulating areas and  Grayish-brown loam, hard, | Good._._.___ Moderate_____ Slow to
tely deep, 3 to 8 ridgetops. blocky, slightly acid; similar l medium.
percent slopes. to surface soil exeept neutral; |

light brownish-grav to white,
weakly consolidated siltstone
or fine sandstone, neutral. |

PmC Pentz loam, modera- | Rolling hills; com- Grayish-brown loamn, hard, Good______ Moderate. . __ Medium_...__
tely deep, 8 to 15 plex slopes. blocky, slightly acid; similar
pereent slopes. to surface soil except neuatral;

light brownish-gray to white,
weakly consolidated siltstone
| or fine sandstone, neutral.

PmC2 i Pentz loam, moder- | Rolling hills; com- Grayish-brown  loam, hard, | Good_._____ Moderate . ___ Medium._.____

| ately deep, 8 to 15 plex slopes. bloeky, slightly acid; similar

| percent slopes, to surface soil exeept neutral;

i eroded. light brownish-gray to white, |
| weakly consolidated siltstone

| or fine sandstone, neutral.

PmD Pentz loam, moder-  Hilly, complexslopes.! Grayish-brown  loam, hard, | Good______ Moderate_____ Medium  to
ately deep, 15 to blocky, slightly acid; similar | rapid.
30 percent slopes. to surface soil but neutral;

light brownish-gray to white,
weakly consolidated siltstone
or fine sandstone, neutral.

PmD2 Pentz loam, moder-  Hilly, complexslopes.  Grayish-brown  loam, hard, | Good_____. | Moderate .____ Medium  to
ately deep, 15 to blocky, slightly acid; similar | rapid.
30 percent slopes, to surface soil but neutral; |
eroded. light brownish-gray to white,

weakly consolidated siltstone
or fine sandstone, neutral.
PoB Pentz sandy loam, | Undulating_ .. _____ i Grayish-brown sandy loam, | Good._____| Moderately Slow________.
| 3 to 8 pereent slightly hard, massive or weak rapid.
slopes. granular, slightly acid; none; |
gray sandstone that contains

mainly andesitic sands.

|




FEastern Stanislaus Area—Continued

EASTERN STANISLAUS AREA, CALIFORNIA

53

up
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Depth of root zone ' Available
Erosion and kind of limiting Tertility | water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zote
Inches '
Very high____| 2 to 4 inches to rock | Very low___| Less than %¥%___| Range ___________ VIle-9 Same as for preceding soil but
[ carrying capacity is even lower;
many areas are almost bare of soil.
Slight_ ... ___ 8 to 14 inches toroek_| Low___.____ Wto 1% ____ Range_ - _..____ Vie-3
Well suited to range; forage is
highly nutritious, but it drics
up early in spring.
Moderate to | 6 to 14 inches toroek | Verylow___ % to1.______| Range . - _________ Vie-3
high. : Same as for Pentz gravelly loam,
| 3 to 8 percent slopes.
Very high____| 8 to 10 inches torock_ | Verylow___ lMto1_..____ Range . _________ Vile-3
Same as for Pentz gravelly loam,
3 to 8 percent slopes, but yiclds
are lower.
Slight - - .___ | 8to 14 inches toroek | Low____ ) 1to2._..___. Range_ . _______. VIe-3
i Well suited to range; forage is
[ highly nutritious; dries
carly in the spring but not
quite so early as on the Pentz
Moderate to | 6to 14 inches torock_| Verylow___| 1to 2. ___ Range_ . _______._. VIe-3 gravelly loam soils.
high. Same as for Pentz loam, 3 to 8
percent slopes, but yields are
“ slightly lower.
Very high____." 6to 12 inches torock.| Vervlow___| 1to 2. ______. | Range_ ... ___ Vile-3
| Same as for Pentz loam, 3 to 8
. pereent slopes, but yields are
lower.
Slight o __ .- 20 to 30 inches to | Moderate .. ‘ dto7 . | Dry-farmed grain | ITTe-1 |
soft rock. ' and range. Well suited to grain and range
‘ and, if water becomes avail-
i | able, for vincyvards and fleld
crops.
Moderate____| 20 to 30 inches to | Moderate___| 4to 7___..____ \ Bry-farmed grain | IVe-1
soft roeck. and range. Same as for Pentz loam, moder-
| ately deep, 3 to 8
| | slopes, but more care would be
| ‘ needed to control erosion
[ irrigated.
Moderate____| 14 to 25 inches to Moderate___| 3to 6__._____ Dry-farmed grain | IVe-1
soft rock. | and range. 5 TFairly well suited to crops grown;
' vineyards and field crops could
| ‘ be grown if irrigation water
becomes available, but inten-
) | sive crosion control practices
High_ ... ____ 20 to 30 inches to Moderate__.| 4to 7_.______ Dry-farmed grain | VIe-3 would be necessary.
soft rock. | and range. Best suited to range; forage is
. | highly nutritious.
| |
High_ _______ 12 to 28 inches to Moderate___| 3to 7___.____ | Dry-farmed grain | VIe-3
soft rock. and range. Best suited to range; forage is
highly nutritious.
\
J
Slight___._.___ 14 to 24 inches to Low____.__. 2t03. .. Range___________ VIe-3

rock.

| Well suited to improved range.
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TasLe 2——Descriptions of the soils of

Map
symbol

Soil name

f
[

Position and slope

Roil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

|

Drainage l Permeability

Runoff

PpB

PtB

PtC

PvB

PvC

PxB

PxC

RaA

1

’ Pentz-Redding grav-
elly loams, 0 to 8

i percent slopes.

| Peters clay, 0 to 8
percent slopes.

Peters clay, 8 to 15
percent slopes.

|

| Peters cobbly clay,
. 0 to 8 percent
slopes.

Peters cobbly clay,
8 to 15 percent
slopes.

Peters-Pentz com-
plex, 0 to 8 per-
cent slopes.

Peters-Pentz com-
plex, 8§ to 15 por-
cent slopes.

Raynor clay, 0 to 3
slopes.

Undulating; braided
drainageways and
mound microrelief.

Smooth or
slopes.

concave

Smooth or concave
slopes.

Smooth or coneave
slopes.

Smooth or concave
slopes.

Undulating or gent-
ly sloping; mound
microrelief in
places.

Rolling or sloping

Very gentle slopes;
smooth or slightly
coneave,

Complex generally consists of
about 50 percent mounds and
low ridges of Redding soil in a
braided matrix of Pentz soil;
for profile desecription of soils
of this complex, see Ientz
gravelly loam, 3 to 8 percent
slopes, and Redding gravelly
loam, O to 8 percent slopes.

Dark-gray clay, very hard,
coarse blocky (granular sur-
face mulch), slightly acid;
none; bluish-gray to brown
andesitic mudstone, sand-
stone, or conglomerate, mod-
erately consolidated.

Dark-gray eclay, very hard,

coarse blocky (granular sur-

face muleh), slightly acid;
none; bluish-gray to brown
andesitic mudstone, sand-
stone, or conglomerate, mod-
erately consolidated.

Dark-gray eclay, very hard,
coarseblocky (granularsurface
muleh), stightly acid; none;
bluish-gray to brown andesitic
mudstone, sandstone, or con-
glomerate, moderately consol-
idated.

Dark-gray clay, very hard,
coarse blocky (granular sur-
face muleh), slightly acid;
none; bluish-gray to brown
andesitic mudstone, sand-
stone, or conglomerate, mod-
erately consolidated.

Complex consists of intricate
pattern of 60 percent Peters
soilsin conecave or depressional
areas and 40 percent Pentz
soils on low ridges; for profile

deseription of soils of this com-

plex, sce Peters clay, 0 to 8
percent, slopes, and Pentz
gravelly loam, 3 to 8 percent
slopes.

Complex consists of intricate
pattern of 60 percent Peters
soils in concave or depressional
areas and 40 percent Pentz
soils on low ridges; for profile

description of soils of this com-

plex, see Peters clay, 0 to 8
percent slopes, and Pentz
gravelly loam, 3 to 8 percent
slopes.

|

Good

Dark-gray clay, very hard, very | Good

coarse Dblocky (granular sur-
face mulch), slightly acid;
dark-gray clay, very hard,
coarse blocky, neutral, slight-
ly ecalcareous; light-gray to

grayish-brown andesitic tuff

mudstone.

|

J

! Moderate
(Pentz),
very slow
(Redding).

Slow_______.__

Slow (Peters),
moderate
(Pentz).

Slow (Peters),
moderate
(Pentz).

Very slow to
slow.

Slow to
medium.

Very slow to
slow.

Slow to
medium.

Very slow to
medium.

Slow to
medium,

Very slow_ ___

|



EASTERN STANISLAUS AREA, CALIFORNIA

FEastern Stanislaus Area—~Continued

Depth of root zone

Available

Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
‘ | root zone
! i
l Inches | | -
Slight - - ____ 8 to 20 inches to Low_______ ltod3. ... Range__________ Vie-9 Well suited to range; forage is
rock or hardpan. highly nutritious, but it dries
| up early in spring.
|
Slight - ... 12 to 20 inches to Moderate .. 2 to 4__ Range, irrigated IIs-5 | Well suited to crops grown;
rock. | I pasture. i forage is highly nutritious.
!
| | 1
Slight .- _____ 12 to 20 inches to Moderate _.| 2 to 4_. Range __________ IVe-5 Well suited to range; also to
rock. irrigated pasture if irrigated
carefully.
\

Slight . - - __ __| 12 to 20 inches to High ______ 2t03_._ ____ Range_._________ I1Is-5 Suitable for range and, if cobbles
| rock. ! are removed, for irrigated pas-
| | 1 ture; forage is highly nutritious.

Slight - - _.___ | 12 to 20 inches to Higho___._ | 2to3______. L Range_ .. _______ ’ IVe-5 Same as for Peters cobbly clay,
| rock. ’ 0 to 8 percent slopes.

| .
Slight _ - - | 12 to 20 inches to Moderate Ttod .. ___. Range. .. ._______.| VIe-3 Well suited to range.
bedrock (Peters), (Peters), ‘
6 to 12 inches to oW
bedrock (Pentz). (Pentz). | |
|
Slight 12 to 20 inches to Moderate Ttodo_ . ___ I'Range_ - __..____ l VIe-3 Well suited to range.
(Peters), |  bedrock (Peters), (Peters), \
moderate 6 to 12 inches to low
(Pentz). bedrock (Pentz). (Pentz). \ :
|
|
\
| Slight__ - ____ 24 to 48 inches to | High_ _____ 6to 12 _____ ] Dry-farmed grain, | I11Is-5 Well suited to crops grown; soil is
tuff rock. irrigated pas- difficult to work; produces
\ ture, range. nutritious forage.
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TanLe 2—Descripiions of the soils of

Map
symbhol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

Drainage

Permeability

|

Runoff

RaB

RaC

RbB

RbC

RcB

RcC

RdB

Rr

Raynor clay, 3 to 8
percent slopes,

Raynor clay, 8 to 15
percent slopes.

Raynor cobbly elay,
0 to 8 percent
slopes.

Raynor cobbly clay,
8 to 15 percent
slopes.

Redding cobbly
loam, 0 to 8 per-
cent slopes.

Redding cobbly
loam, 8 to 15
percent slopes.

Redding gravelly
loam, 0 to 8
percent slopes.

| Riverwash__________

Gentle slopes;
smooth or slightly
concave,

Smooth or concave
slopes.

Gentle slopes;
smooth or slightly
concave,

Smooth or
slopes.

concave

Gently sloping;
mound microrelief.

Sloping terrace edges._

Gently sloping;
mound microrelief.

Bottom lands
subject to frequent
flooding.

Dark-gray clay, very hard, very
coarse blocky (granular sur-
face mulch), slightly acid;
dark-gray clay, very hard,
coarse blocky, neutral, slight-
ly caleareous; light-gray to
grayvish-brown andesitic tuff
mudstone.

Dark-gray elay, very hard, very
coarse blocky (granular sur-
face muleh), slightly acid;
dark-gray eclay, very hard,
coarse blocky, neutral, slight-
ly ecalcarcous; light-gray to
grayish-brown andesitic tuff
mudstone.

Dark-gray cobbly clay,
hard, very coarse blocky
(granular surface mulch),
slightly acid; dark-gray clay,
very hard, coarse blocky,
neutral, slightly ecalcareous;
light-gray to gravish-brown
andesitic tuff mudstone.

Dark-gray cobbly clay,
hard, very coarse blocky
(granular surface muleh),
slightly acid; dark-grayv clay,
very hard, coarse blocky, neutral,

very

very

slightly calcarcous; light-gray |

to grayish-brown andesitic tuff
mudstone.

Light-brown to reddish-brown
cobbly loam, slightly hard,
massive, medium acid; red-
dish-brown, gravelly clay,
very hard, prismatic, strongly
acid; reddisli-brown, indurat-
ed iron-silica hardpan over-
lying reddish-brown, gravelly
sandy loam, slightly aecid,
massive.

Light-brown to reddish-brown |

cobbly loam, slightly hard, |
massive, medium acid; red- |

~dish-brown, gravelly
very hard, prismatie, strongly
acid; reddish-brown, indurat-
ed iron-silica hardpan over-
lying reddish-brown, gravelly
sandy loam, slightly acid,
massive.

Light-brown to reddish-brown
cobbly loam, slightly hard,
massive, medium acid; red-
dish-brown, gravelly eclay,
very hard, prismatic, strongly
acid; reddish-brown, indurat-
ed iron-silica hardpan over-
lying reddish-brown, gravelly
sandy loam, slightly acid,
massive.

Pale-brown sand
sand, loose,

or
single

gravelly
grain,

neutral; none; stratified sand |

and gravel.

clay, |

Excessive___

| Slow_._._____

Slow_________

Very slow_.___

Very slow._____

Very slow._.__

Very rapid..._

Slow to
medium,

Very slow
to slow.

Slow to
medium.

Very slow to
slow.

Slow to
medium.,

Slow to
medium,

Very slow._.._ .




EASTERN STANISLAUS AREA, CALIFORNIA

Eastern Stanislaus Area—Continued
I
Depth of root zone Available
Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
; I
| Inches
Slight._._.__| 24 to 48 inches to | High ______ 6tol12. __ ___ Dry-farmed grain, | IIIs-5 Same as for Raynor clay, 0 to 3
tuff rock. irrigated pas- pereent slopes, but irrigation
ture, range. water must be applied slowly
or on the contour to control
erosiol.
Slight_ __.___ 24 to 48 inches to | High.______ 66012 _____ Dry-farmed grain, | IVe-5 Same as for Raynor elay, 0 to 3
| tuff rock. irrigated pas- percent slopes, but irrigation
ture, range. water must be applied slowly
| on the contour to conftrol
| erosion.
: |
Slight__ . ___. 24 to 48 inches to | High_______ | 4to10____ Range_ __________ | IITs-5 Well suited to range; also suited
tuff rock. ‘ to dry-farmed grain and irri-
[ gated pasture; soil is difficult
! to work because of its texture
| and cobbles; produces nutri-
| ‘ tious forage; apply irrigation
\
\ | slowly on the contour to con-
trol crosion.
Slight. __.__. 24 to 48 inches to | High______. 4to10______. Range. _________. IVe-5 Same as for Raynor cobbly clay
tuff rock. | loam, 0 to 8 pereent slopes;
apply irrigation slowly on the
contour to control erosion.
Slight________ 10 to 16 inches to Low________ | 1Mto3_______| Range ___________ VIe-9 Range; resceding diflicult beeause
claypan overlying of cobbly surface; nutritive
hardpan. I value of forage is poor.
|
i |
Moderate_____ 5 to 15 inches to Very low___| 1to2________ Range. . ___.____ VIe-9 | Same as for Redding cobbly loam,
claypan overlying 0 to 8 percent slopes.
hardpan.
|
|
| |
|
| |
Slight________ 10 to 16 inches to | Low________ 1% to 3 ______ ‘ Range, irrigated IVe-3 Suitable for range and fairly well
claypan overlying pasture. suited to Irrigated pasture;
hardpan. nutritive value of forage is
poor; range improvement is
. costly because of low fertility.
High (¢han- | Variable____________ Verylow__.{ Oto 1. ____ Range. . . _.--___ VIIIs-1 Little or no agricultural wvalue
neling). ; except for a little grazing; some
arcas used for gravel or sand
! I for construction.
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TapLe 2.—Descriptions of the soils of

k
Soil profile (surface soil;
Map Soil name Position and slope subsoil; substratum or parent Drainage Permeabhility Runoft
symbol material; all colors for dry soil)
|

ReA Rocklinsandy loam, | Very gently undu- Brown sandy loam, hard, mas- | Good_____.__| Moderately Very slow to |
0 to 3 percent lating; mound sive, strongly acid; reddish- slow. slow.
slopes. niicrorelief where brown sandy clay loam, |

not cultivated. hard, weak blocky, neutral
tomildly alkaline; thin, strong-
ly cemented hardpan resting |
i on pale-brown to white weakly |
\ consolidated sediments.

ReB Rocklin sandy loam, | Undulating; mound | Brown sandy loam, hard, mas- | Good..__.._| Moderately / Slow_ .. ___. ‘
3 to 8 percent microrelief where sive, strongly acid; reddish- | slow. ‘ |
slopes. not cultivated. brown sandy clay loam, hard, ! 1

weak blocky, neutral to mild-
ly alkaline; thin, strongly [
cemented hardpan resting on
| pale-brown to white weakly ‘ |
| consolidated sediments, |

RfA Rossi clay, moder- Nearly level basins Dark-gray clay, very hard, | Poor__..___ | Very slow._.._ Very slow.___
ately saline-alkali, and valley floor, blocky, very strongly alkaline,

0 to 1 percent, ‘ calcareous; gray, heavy clay, |
| slopes. blocky, wvery hard, very !
| strongly alkaline, calcarcous; |

light-gray, mottled clay, hard, |
blocky, strongly alkaline,
calearcous,

RgA Rossi clay, strongly | Nearly level basins Dark-gray eclay, very hard, | Poor___.___ Very slow____ Very slow._ __
salinc-alkali, 0 to and valley floor. blocky, very strongly alkaline,

1 pereent slopes. calcareous; gray, heavy clay,

blocky, wvery hard, very |

strongly alkaline, calcareous;

light-gray, mottled clay, hard, |
blocky, strongly alkaline,

calcarcous,

RkA Rossi clay loam, Nearly level basins Dark-gray eclay, very hard, | Poor_._.___ Very slow____| Very slow____|
moderately saline- and valley floor. blocky, very strongly alkaline,
alkali, 0 to 1 calearcous; gray, heavy clay,
percent slopes. blocky, wvery hard, very

strongly alkaline, calcareous;
light-gray, mottled clay, hard, |
blocky, strongly alkaline,
caleareous,

RnA Rossi-Waukena Nearly level basins This complex of soils consists of | Poor.-_____ Very slow._ . __| Very slow.__ _E
complex, moder- that have mound 40 percent of Waukena soil on i
ately saline- microrelief, mounds in flat basins of Rossi
alkali, 0 to 1 soil; for profile description of |
pereent slopes. soils of this complex, see Rossi |

clay, moderately saline-alka-
li, 0 to 1 pereent slopes, and
Waukena fine sandy loam,
moderately saline-alkali, 0 to
1 percent slopes.

Reoa Rossi-Waukena | Nearly level basins This complex of soils consists of | Poor.._..__ Very slow____l Very slow.___._
complex, strongly that have mound 40 percent of Waukensa soil on
saline-alkali, 0 to microrelief. mounds in flat basins of Rossi '

1 percent slopes.

soil; for profile description of
soils of this complex see Rossi
clay, strongly saline-alkali, 0
to 1 percent slopes, and Wau-
kena fine sandy loam, strongly

saline-alkali, O to 1 percent |

slopes.




EASTERN STANISLAUS AREA, CALIFORNIA

Fastern Stanisious Area—Continued

Depth of root zone

Available

| ‘
|
|

Iirosion and kind of limiting Fertility | water-holding Present use Capability | Suitable use
hazard layer capacity in | | unit
root zone '
Inches | .
Slight . ____ 18 to 30 inches to Low____.___ 2tec 4. _ .| Dry-farmed grain, | ITIs-3 Well guited to crops grown; soil
hardpan. ratge, irrigated is low in nitrogen, phosphate,
pasture. sulfur, and probably zinc;
irrigated crops respond vigor-
ously to combination of nitro-
egen and phosphate; soil has a
moderate tendency to hecome
i compact if worked when too
| moist; fertilizer shiould be used
| sparingly on dry-farmed grain
| to avoid excessive early growth
i in dry years.
Slight - _____ 18 to 30 inches to Low_______ 2to4_.______| Dry-farmed IVe-3 Same as for Rocklin sandy loam,
hardpan. arain, range, | 0 to 3 percent slopes, bhut
irrigated cross-slope or contour cultiva-
| pasture. tion and sprinkler or graded-
| furrow irrigation nceded to
i control erosion,
None_.______ 12 to 48 inches to TLow______ | 2tod__ _____ . Range, irrigated | VIw-0 Range, irrigated pasture; pro-
water table. pasture, duces fair saltgrass; fairly well
suited to trefoil pasture if soil
‘ can be kept moist; salt and
‘ i alkali reelamation is slow,
i ‘
None_______. 12 to 48 inches to Low________ Tto2________ Range. __ E—— VIw-6 Range; produces poor saltgrass;
water table. ‘ poorly suited to irrigated pas-
I : ture; salt and alkali reclama-
tion is very slow.
\
None__.._____ 12 to 48 inches to Low_______ 2604 _______ Range, irrigated | IVw—6 Range, irrigated pasture; pro-
water table. ‘ pasture. duces fair saltgrass, fairly well
suited to trefoil pasture if soil
can be kept moist; salt and
allzali reclamation is slow.
None__.__.___ 12 to 48 inches to Low__.____ Ttod _______ Range, with some | IVs-8 Range; produces fair yicld of
water table, irrigation done saltgrass; poorly suited to
without land irrigated pasture; salt and
preparation alkali reclamation is slow.
(called wild
flooding). I
None_______._ 12 to 48 inches to Low_______ Tto2 _______ Range, with some | VIw-6 Same as for Raossi-Waukena com-
water table. irrigation done plex, moderately saline-alkali,
without land 0 to 1 percent slopes, but this
preparation soil produces low yields of salt-
(called wild grass; salt and alkali reclama-
| flooding). tion is very slow.




60

SOIL SURVEY SERIES 1957, NO. 20

TaBLe 2—Descriptions of the soils of

Map
symbol

Soil name

Position and slope

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

Drainage

Permeability

Runoff

RtA

RvA

RyA

SaA

SaB

SmA

Sc

SnA

Ryer clay, Oto 1
percent slopes.

Ryer clay loam, 0
to 1 percent
slopes.

Ryer loanm, 0 to 1
percent slopes.

San Joaquin sandy
loams, 0 to 3 per-
cent slopes.

San Joaquin sandy
loams, 3 to 8 per-
cent slopes.

San Joaquin and
Madera soils, 0 to
3 pereent slopes.

Schist rockland _____

Snelling sandy loam,
0 to 3 percent
slopes.

Nearly level terraces._

Nearly level terraces_

Nearly level terraces_

Very gently undulat-
ing, mound micro-
relief where not
leveled.

Undulating old allu-
vial fans.

Gently undulating
old alluvial fans.

Areas of tombstone-
like rock outerops.

Smooth, nearly level
alluvial terraces.

Brown to reddish-brown clay,
very hard, granular, slightly
acid; reddish-brown clay,
hard, prismatie, slightly acid,
in places, slightly calcareous
in lower part; light-brown
loam, hard, blocky, neutral.

Brown or reddish-brown eclay
loam, hard, weak granular,
slightly acid; reddish-brown
heavy silty clay loam or silty
clay, hard, prismatic, slightly
acid, in places, slightly cal-
careous in lower part; light-
brown loam, hard, Dblocky,
neutral.

Brown or reddish-brown clay
loam, hard, weak granular,
slightly aeid; reddish-brown
heavy silty clay loam or silty
clay, hard, prismatic, slightly
acid, and in places slightly
caleareous in lower part; light-
brown loam, hard, blocky,
neutral.

Brown to reddish-brown sandy
loams, slightly hard, weak
granular to massive, medium
acid; reddish-brown to red
sandy clay, very hard, pris-
matic, slightly acid to neutral;
indurated, reddish-brown
hardpan overlying light vel-
lowish-brown sandy loam,
hard, mildly alkaline.

Brown to reddish-brown sandy
loams, slightly hard, weak
granular to massive, medium
acid; reddish-brown to red
sandy clay, very hard, pris-
matic, slightly acid to ncu-
tral; indurated, reddish-brown
hardpan overlying light vel-
lowish-brown sandy loam,
hard, mildly alkaline.

In some areas, the soils of this
unit oceur in close association
and, because of their similar
characteristics and manage-
ment requirements, were not
separated; for profile deserip-
tion of the soils of this undif-
ferentiated unit, see San
Joaquin sandy loams, 0 to 3
percent slopes, and Madera
sandy loam, 0 to 2 pereent
slopes.

Areas of rock slabs standing
nearly upright; a little soil
between the rocks.

Brown sandy loam, hard, wealk
granular or massive, slightly
acid; brown sandy clay loam,
hard, weak blocky to massive,
medium acid; brown, coarse
sandy loam, slightly hard,
massive, slightly acid to ncu-
tral.

Very slow____

Very slow__._

Very slow____

Moderately
slow.

Very slow. ___

Very slow. ___

Very slow__ __

Very slow to
slow,

Slow to
medium,

Very slow to
slow,
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Depth of root zone

Available

with

Iirosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Inches
Slight . - . _.__ More than 6 feet_.__| Moderate 10to12______ Irrigated pasture, | I1Is—5 Suited to crops grown; other
to low. dry-farmed crops can probably be grown
grain, range. successfully if soil is irrigated
carefully and fertilized
nitrogen and phosphate; soil
has strong tendency to become
compact if worked when too
moist.
Slight . - ____ More than 6 feet___.| Moderate 10 to 12_.____ Irrigated pasture, | IIs-7 Suited to crops grown; irrigation
to low. dry-farmed water must be applied slowly;
grain, range, soil has strong tendency to be-
and some or- come compact if worked when
chard, vineyard, too moist; cultivation should
and truck erops. be timed carefully and kept to
a4 minimum; marked response
to nitrogen and phosphate to-
gether.
Slight_ - _ - __ More than 6 feet-_-__| Moderate 10 to 12_.____ Irrigated pasture, | IIs-7 Same as for Ryer clay loam, 0 to
to low. dry-farmed 1 percent slopes.
grain, range,
and some or-
chard, vineyard,
and truck crops.
Slight . .- .- 14 to 20 inches to Low_____._ 2ted .. Irrigated pasture 1Vs-3 Well suited to pasture and dry-
claypan, and 16 to and field erops, farmed grain; for other crops,
30 inches to hard- dry-farmed very carcful irrigation needed
pan, grain. to avoid waterlogging; surface
drains should be provided in
places; soil deficient in nitrogen
and phosphate.
Slight_ __ . __ 12 to 18 inches to Tow_ ... __ 2to 4 ______ Irrigated pasture IVe-3 Same as for San Joaquin sandy
claypan, and 14 to and field crops, loams, 0 to 3 percent slopes,
24 inches to hard- dry-farmed but irrigation by sprinklers or
pan. grain, contour furrows needed to
control erosion,
Slight . .- __-_ 16 to 30 inches to Low._.-__. 2tod ______ Irrigated pasture IVs-3 Same as for San Joaquin sandy
hardpan. and field crops, loam, 0 to 3 percent slopes,
dry-farmed
erain,
____________________________________________________________ Included inrange-.; VIIIs-1 Included areas support a little
grass, much of which is inac-
cessible to livestock.
Slight . .. __-_ More than 6 feet. .| Moderate___| 7to 9________ Grapes, orchards, | IIs-7 Well suited to a wide variety of

field and truck
crops, alfalfa,
irrigated
pasture.

crops; legumes respond to sul-
fur; irrigation water should he
applied with care.
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Map
symbol

Soil name

Position and siope

Tapre 2.—Descriptions of the soils of

Soil profile (surface soil;
subsoil; substratum or parent
material; all colors for dry soil)

SnB

SwA

ThA

Tch

TdA and

CnA.,

TeA

TfA

TghA

Snelling sandy loam,
3 to 8 percent

slopes.

Snelling sandy loaun,
poorly drained
variant, 0 to 1
percent slopes.

Temple loam, over-
washed, 0 to 1
pereent slopes.

Temple loam, over-
waslied, slightly |
saline, 0 to 1
percent slopes.

Temple loant, over-
washed, mod-
crately saline, 0
to 1 percent
slopes.

Temple silty clay,
slightly saline,
0 to 1 pereent
slopes.

Temple silty clay,
moderately saline,
0 to 1 percent
slopes.

Temple silty clay
loam, 0 to 1 per-
cent slopes.

Sloping terrace edges_

Depressions in

nearly level allu-
vial terraces.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
occasional flood-
ing.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
oceasional flood-
ing.

Nearly level alluvial

flood plains sub-
jeet to fluctuating
water table and
occasional
flooding.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
occasional
flooding.

Nearly level alluvial

flood plains sub-
ject to fluctuating
water table and
oceasional
flooding.

Nearly level alluvial

flood plains sub-
jeet to fluctuating
water table and
occasional
flooding.

Brown sandy loam, hard, weak
granular or massive, slightly
acid; brown sandy clay loan,
hard, weak blocky to massive,
medium aecid; brown coarse
sandy loam, slightly hard,
massive, slightly acid to ncu-
tral.

Brown sandy loam, hard, weak
granular or massive, slightly
acid; brown sandy elay loam,

mottled, hard, weak hlocky to |

massive, medium acid; brown
coarsc sandy loam, mottled,
slightly hard, massive, slightly
acid to neutral.

Brown loam, mottled, slightly
hard, massive, ncutral; grayv
silty elay loam, hard, blocky,
moderately alkaline, caleare-
ous; gravish-brown, mottled
sandy loam or very fine sandy

loam, soft, moderately alka-

line, calearcous.

Jrown loam, mottled, slightly
hard, massive, neutral; gray
silty clay loam, hard, blocky,

moderately alkaline, caleare- |

ous; grayisli-brown, inottled
sandy loam or very fine sandy
loam, =oft, moderately alka-
line, calearcous.

Brown loam, mottled, slightly
lard, massive, neutral; gray
silty clay loam, hard, blocky,
moderately alkaline, calearc-
ous; grayish-brown, mofttled

sandy loam or very fine sandy |
loam, soft, modecrately alka- |

line, calcareous.

Gray to dark-gray silty clay,
very hard, weak blocky, mild-
ly alkaline; gray silty clay

loam, hard, blocky, moderate- |

Iy alkaline, calcarcous; gravish-
brown, mottled sandy loam or
very fine sandy loam, soft,
moderately alkaline, calecarc-
ous.

Gray to dark-gray silty clay,
very hard, weak blocky, mild-
ly alkaline; gray silty clay
loam, hard, blocky, moderate-
ly alkaline, calcareous; gray-
ish-brown, mottled sandy loam
or very fine sandy loam, soft,
moderately alkaline, calcare-
ous.

Gray to dark-gray silty clay,

Drainage Permeability
\
|
Good - - - ___ | Moderately
| slow.
Peoor_._.___ Moderately
} slow.

Imperfeet___| Slow____.

Imperfect___| Slow_________ ‘
|
|
|
|
Poor_ ______ Slow____ ____
[
Tmperfeet.. o) Slow_________
Poor ______ Slow_________
Imperfeet___| Slow.________

very hard, weak blocky, mild- |

ly alkaline; gray silty clay

loam; hard, blocky, moderate- |

ly alkaline, calcarcous; gray-
ish-brown, moftled sandy
foam or very fine sandy loam,
soft, moderately alkaline, cal-
carcous.

Very slow._ ___

Very slow. ___

Very slow____
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Depth of root zone

Available

63

Lrosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Inches P
Stight to More than 6 feet____ Moderate___| 7to 9. __._____ | Grapes, orclhiards, | ITe-1 Same as for Snelling sandy loam,
moderate. field and truck 0 to 3 percent slopes, but irri-
crops, alfalfa, gation should be by contour
. irrigated pas- furrows or sprinklers.
[ | ture,
| | I
| | )
None_______. More than 6 fect____| Moderate.__| 7 to 9________ Irrigated pasture._| IITw-3 Irrigated pasture uuless drained;
| 1 if drainage is improved, soil
‘ would be suitable for the same
, | crops as Snelling sandy loam,
[ } 0 to 3 percent slopes.
|
None__.__... 3 to 5 feet to water High ___.._._ 8to 1o __. . Irrigated pasture, | ITw-2 ! Suitable for crops grown; not
table. [ alfalfa, range; suitable for orchards or vine-
| field crops in vards because of high water
years witliout | table and occasional flooding;
| Hooding. ‘ soil is casy to till.
None________ | 3 to 5 feot to water Moderate_..| 8 to 15__. ____ I Trrigated pasture, i ITw—2 Same as for Temple loam, over-
table. | alfalfa, range; washed, 0 to 1 percent slopes,
‘\ field crops in but reclamation not likely to be
years without permanent beeause water table
| | Hooding. fluctuates.
| |
None__._.____ i 2 to 4 fect to water Moderate___| 8 to 12. ______ Irrigated pasture, | TITw-6 Suitable for irrigated pasture and
table. | alfalfa, range; barley; poorly suited to other
' field erops in ficld crops; not suited to
years without orchards or vineyards; salt
flooding. rcelamation not likely to be
pcermanent because water table
fluctuates.
None___.____. '3 to 5 feet to water Moderate___| 8 to 15_______ Irrigated pasture, ITIw-5 Same as for Temple loam, over-
table. alfalfa, range; washed, moderately saline, 0
field crops in to 1 pereent slopes, but this
years without soil is difficult to till.
flooding,.
|
None___._____ | 2 to 4 feet to water Low_______ S8to 12 ..___. Irrigated pasture, | IT1Tw-3 Same as for Temple loam, over-
% table. alfalfa, range; washed, moderately saline, 0
ficld crops in to 1 pereent slopes;, but tlis
yvears without soil is difficult to till.
flooding.
!
None____.___ I 3 to 5I feet to water High____.__} 8to 15...___ Irrigated pasture, | ITw-2 Suitable for crops grown; not
table.

691-267—64

5

alfalfa, range;
ficld erops in
vears without
flooding.

suitable for orchards or vine-
vards because of high water
table and occasional flooding.
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i

Soil profile (surface s0il;

Tavre 2—Descriptions of the soils of

Map Soil name Position and slope \ subsoil; substratum or parent Drainage Permeability Runoft
symbol material; all colors for dry soil)
i
ThA Temple silty clay Nearly level alluvial | Gray to dark-gray silty clay Imperfeet - _| Slow_________ Very slow_ ___
loam, slightly flood plains sub- loam, very hard, weak Dlocky, | |
saline, 0 to 1 per- ject to fluctuat- mildly alkaline; gray silty clay
cent slopes. ing water table loam, hard, blocky, mod-
and oceasional erately alkaline, calearcous;
flooding. grayish-brown, mottled sandy
loam or very fine sandy loam, |
soft, moderately alkaline, cal- |
carcous.
TkA Temple =illy clay Nearly level alluvial | Gray to dark-gray silty elay | Poor_______ Slow_____.___ Very slow_ ___
loam, moderately flood plains sub- loam, very hard, weak blocky, |
saline, 0 to 1 per- ject to fluctuat- mildly alkaline; gray silty |
cent slopes. ing water table clay loam, hard, blocky, mod-
and oceasional crately alkaline, ecalcarcous;
flooding. grayish-brown, mottled sandy
loam or very fine sandy loam,
soft, moderately alkaline, cal-
careous. [
Tx Terrace escarp- Usually steep; some | Outeroppings of soft and weakly | Txecessive.__| Moderate to Rapid to
ments. sloping esearp- consolidated sandy or silty rapid. very rapid.
ments of weakly sediments.
consolidated
materials. |
HaB Toomes rocky loam, | Small bodics of soil Brown rocky loam, slightly hard, | Good____._ Moderate. ____ Very slow to
0 to 8 pereent among areas of wealk granular, medium acid; slow.
slopes. lava rock land. none; dense, hard latite lava.
TmA Traver fine sandy Nearly level plains Light brownish-gray fine sandy | Moderately | Moderately Very slow_ _ __
loam, slightly that have mound loam, slightly hard, massive, good. slow,
saline-alkali, 0 to microrelief in strongly alkaline, caleareous;
1 pereent slopes. places. light brownish-gray fine sandy
loam, massive, hard, strongly
alkaline, strongly calcareous;
light yellowish-brown sandy
loum, mottled, massive, soft,
moderately calearecous, mod-
erafely alkaline,
TnA Traver fine sandy Nearly level plains Light brownish-gray fine sandy | Moderately | Slow. oo Very slow____
loam, modcrately that have mound [oam, slightly hard, massive, good.
saline-alkali, 0 to microrelief in strongly alkaline, calearcous;
1 percent slopes. places, light brownish-gray fine sandy
loam, massive, hard, strongly
alkaline, strongly caleareous;
light yellowish-brown sandy
loam, mottled, massive, soft,
moderately caleareous, mod-
erately alkaline.
ToA Traver fine sandy Nearly level plains Light brownish-gray fine sandy | Moderately | Slow___..___ Very slow_ ___
loam, strongly that have mound loam, slightly hard, massive, good.
saline-alkali, 0 to microrelief in strongly alkaline, caleareous; )
1 percent slopes. places. light brownish-gray fine sandy
loam, massive, hard, strongly
alkaline, strongly calcarcous;
light vellowish-brown sandy
loam, mottled, massive, soft,
moderately caleareous, mod-
erately alkaline.
TpA Traver sandy loam, | Nearly level plains Light brownish-gray sandy loam, | Moderately | Moderate_.___ Very slow____
slightly saline- that have mound slightly hard, massive, strong- good.

alkali, 0 to 1 per-
cent slopes.

microrelief in
places,

ly alkaline, calearcous; light
brownish-gray sandy loam,
massive, hard, strongly alkalt,
stronely calearcous; light yel-
lowish-brown sandy loam,
mottled, massive, soft, mod-
crately caleareous, moderately
alkaline.
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Depth of root zone

Available

Lrosion and kind of limiting TFertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
roof; zone
Tuches

None________ 3 to 3 feet to water Moderate__.| 8to 15__...__ Trrigated pasture, | TTw-2 Same as for Temple silty clay

table. alfalfa, range; loam, 0 to 1 percent slopes;
also field crops reclamation possible but not
in years with- likely to be permanent because
out flooding. water table fluctuates.

None___.__.__ 2todfeet _________ Low__ . ___. Stol2.___.__ Trrigated pasture, | ITIw-6 Suitable for irrigated pasture and

range. range; poorly suited to culti-
vated crops; reclamation dif-
ficult and not likely to be
permanent,

High (gully)__| Variable, usually Very low___| Variable, Range. _ _.._.______ VIIIs-1 Unsuitable for grazing because of
shallow or very usually low high hazard of gully erosion.
very shallow. to very

low.

Slight. .- __._ | 4 to 12 inches to Low_______ 1to2._ . ___ Range_ _____._.__ VIile-9 Range; too shallow and rocky to
hard rock. warrant range improvement.

Slight_______| Variable depth (I to | Tow_______ 205 _____. Irrigated pasture, | IIs-6 Suitable for trefoil pasture and
3 feet) to alkaline range. saltgrass  range; reclamation
layer. fairly casy if good drainage can

be provided and gypsum add-
ed; suitable for a number of
field crops if reclaimed.

Slight_ .. ____ Variable depth (1 to | Low._______ 2t0 5 _____. Trrigated pasture, | ITIs—6 Same as for Traver fine sandy
3 feet) to alkaline range. loam, slightly saline-alkali, 0 to
layer. 1 percent slopes, but yields

lower and reclamation more
diflicult.

Slight_______| Variable depth (1 to | Tow_______ ltod_ _______ Range_ ____.._____ 1Vs—6 Suitable only for range unless
3 feet) to alkaline reclaimed; yiclds lo ; reclama-
layer. tion difficult beeause large

quantities of water and gyp-
s, as vell as adequate drain-
age, are required.

Slight . ______ Variable depth (1 to | Low.______ ltod _______ Trrigated pasture, | IIs—-6 Suitable for trefoil pasture and

3 feet) to alkaline
layer.

range, field
crops.

saltgrass  range; growth of
field crops spotty; reclamation
casy if good drainage can be
provided and gvpsum added;
suitable for a - ide varicety of
crops if reelaimed.
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Map !
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Soil name
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. I
Position and slope

Soil profile (surface soil;

subsoil; substratum or parent
material; all colors for dry =oil)

Tasre 2.—Descriptions of the soils of

Drainage Permeability

Runofl

TrA

TsA

Tt

TuA

TuB

TvA

WaA

WhbA

Traver sandy loam,
moderately saline-
alkali, 0 to 1 per-
cent slopes.

Traver sandy loam,
strongly saline-
alkali, 0 to 1 per-
cent slopes.

Tuff roc'cland. __ __.

Tnjunga loamy
sand, © to 3 per-
cent slopes.

Tijunga loamy
sand, 3 to 5 per-
cent, slopes.

Tujunga sand, 0 to
3 percent  slopes.

Waukena fine sandy
loam, slightly sa-
line-alkali, 0 to 1
pereent slopes.

Wankena fine sandy
loam, moderately
saline-alkali, 0 to 1
percent slopes.

Nearly level plains
that have mound
microrelief in
places.

Nearly level plains
that have mound

microrelief in |
places. |
|

carpments.

Nearly level bottom
lands and alluvial
fans cut by shal-
low channels in
places.

|
|
Bare tuff rock on es- r
\

Sloping terrace ‘
brealks,

Nearly level bottom
lands and alluvial
fans, shallow
channels in
places.

level basin
that have
microre-

Nearly
areas
mound
lief.

|
Nearly level basin
areas that have
mound mierorelicf.

Li-ht brownish-gray sandy loam,
slightly hard, massive, strong-
ly alkaline, calearcous; light
brownish-gray sandy loam,
massive, hard, strongly al-
kaline, strongly calcarcous;
light yellowish-brown sandy
loam, mottled, massive, soft,
moderately calearcous, mod-
crately alkaline.

Light  Dbrownish-gray  sindy
loam, slightly hard, massive,
strongly alkaline, caleareous;
light brownish-gray sandy
loam, massive, hard, strongly
alkaline, strongly calearcous;
light yellowish-brown sandy
loam, mottled, massive, soft,
moderately calearcous, mod-
crately alkaliue.

Bare roec and steep, rocky es-
carpments.

Pale-brown or licht brownish-
gray loamy sand, loosz, siugle
grain, neutral to mildly alka-
line; similar to surface soil but
stratified with fine sand; sim-
ilar to surface soil but strati-
fied with sand and fine sandy
loamn in places.

Pale-brown or light brownish-
eray loamy saud, loose, single
grain, neutral to mildly alka-
line; similar to surface soil but
stratified with fine sand; sim-
ilar to surface soil but strati-
fiecdd with sand and fine sandy
loam in places.

Pale-brown or light brownish-

arav sand, loose, single grain,
neutral to mildly alkaline;
similar to surfacc soil but
stratified with loamy sand;
similar to subsoil.

Gray fine sandy loam, slightly

hard, weak platy, medium
acid; grayish-brown sandy

clay loam, very havd, colum-
nar, moftled, caleareous
strongly alkaline; light-gray,
mottled fine sandy loam, very
hard, massive, caleareous,
strongly alkaline.

Gray fine sandy loam, slightly

hard, weak platy, medium
acid; grayish-brown sandy

clay loam, very hard, colum-
nar, mottled,  ecalearcous,
strongly alkaline; light-gray,
mottled fine sandy loam, very
hard, massive, calcareous,
strongly alkaline.

| Moderately | Moderately Very slow_ __ |
good. slow.
‘
‘
i
Moderately | Slow_._.______ Veryslow___
good.
|
| [
| |
\
Somewhat | Very rapid.__| Very slow___. \
cxeessive.

Somewhat Very rapid.__.
excessive.

Iixcessive.._| Very rvapid___.

Imperfect. | Very slow____

Tmperfeet_ .| Very slow_.__

|

Very slow to
slow.

Very slow____

Very slow____

Very slow .
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Depth of root zone ' Available
Tirosion and kind of limiting Fertility | water-holding Present use Capability Suitable use
hazard layer capacity in unit
| root zone
. ,,_! . Sy
Inches

Slight_ . _____ Variable depth (1 to Low______. Ttod . __ Irrigated pasture, | 11Is-6 Same as for Traver sandy loam,
3 feet) to alkaline range. slightly saline-alkali, 0 to 1
layer. percent slopes, but yields are

| ‘ lower and reclamation is more
| i difficult.
|

Slight_ - _____ Variable depth (1 to  Tow._._____._ 1to3_______ Range_ __________ I1Vs—6 Suitable only for range unless re-
3 feet) to alkaline claimed; yields low; reclama-
layer. | tion difficult because large

quantities of water and gyp-
| sum, as well as  adequate
E drainage, are required.
I
__________________________________ e e e e e e e - | VIITS1 No agricultural use.
| |

Slight More than 6 feet-__ | Tow_______ | 3toh5_______. Range on bottom | Ille—4 Tairly  well suited to  alfalfa,
channeling [ | | land; orchards, | grapes, sweetpotatoes,  and
on bottom grapes, alfalfa, | strawberries; poorly suited to
land; and field and | orchard and field crops; soil is
moderate truck crops on low in nitrogen, zine, and pos-
wind fans. | sibly other nutrients; frequent,
crosion [ I light applications of water and
on fans. | split applications of fertilizer

' necessary for best yields; nem-
atodes a problem on young

| peach trees and other sensitive
crops.

Slight water More than 6 feet.__ | Low_______ 3tob. . Orchards, grapes, | IIle—4 Tairly well suited to grapes and
erosion; [ alfalfa. alfalfa; poorly suited to or-
moderate | ’ chard, truck, and field crops;
wind | sprinkler irrigation and con-
crosion. | tour planting and cultivation

advisable; otherwise same as
for Tujunga loamy sand, 0 to
3 percent slopes.
High (wind More than 6 feet____| Verylow__ | 1to3________ | Range on bottom | IVe—4 Poorly suited to crops grown;
erosion). | b land; orchards, i soil very low in nitrogen, zine,
: . grapes, field | and possibly other nutrients;
| crops, alfalfa. | requires even more frequent
| irrigation and fertilization than
| Tujunga loamy sand, 0 to 3
percent slopes.

Slight_ ______ 2 to 6 inches to Very low___| Less than 1___| Range, irrigated | IIIs—8 Well suited to trefoil pasture and
strongly alkaline pasture. ' saltgrass range; water table
claypan. generally within 4 feet of the

| surface; reclamation is slow

i because gvpsum  and large

quantities of water are neces-

| sary; soil suitable for shallow-

| ’ I rooted erops only affer rec-
| Iamation.

Slight_ ______ 2 to G iuches to Very low___| Less than 1___| Range, irrigated 1Vs-8 Same as for Waukena fine sandy

strongly alkaline
claypan.

pasture.

loam, slightly saline-alkali, 0 to
1 percent slopes, but yiclds are
lower and reclamation nmore
difficult.
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Soil profile (surface soil;

Tavrre 2.—Descriptions of the soils of

Map Soil name Position and slope subsoil; substratum or parent Drainage Permeability Runoff
symbol material; all colors for dry soil)

WcA Waukena fine sandy | Nearly level Dbasin | Gray fine sandy loam, slightly | Imperfeet__| Very slow_.__{ Very slow____
loam, strongly sa- areas that have hard, weak platy, mediun
line-alkali, 0 to 1 mound nicrorelief. acid; grayvish-brown sandy
pereent slopes. clay loam, very hard, colum-

nar, mottled, calearcous,
strongly alkaline; light-gray,
mottled fine sandy loam, very
hard, massive, calcarcous,
strongly alkaline,

WdA Waukena sandy { Nearly level basin | Gray sandy loam, slightly hard, | Imperfect__| Very slow____| Very slow.___
loam, slightly sa- areas that have wen' p'aty, medium acid; gray-
line-alkali, 0 to 1 mound microrelief, ish-brown sandy clay loam,
percent slopes. | very hard, columnar, nottled.

calearcous, strongly alkaline;

light-gray, mottled fine sandy
‘ loam, very hard, massive, cal-
I carcous, strongly alkaline.

WeA Waukena sandy | Nearly level basin  Gray sandy loam, slightly hard, | Imperfect__| Very slow____| Very slow____
loam, moderately areas that have = weak platy, medium acid;
saline-alkali, Gto1 mound microrelief. grayish-brown sandy clay
percent slopes, loam, very hard, columnar,

mottled, calcareous, strongly
alkaline; light-gray, mottled
fine sandy loam, very hard,
nassive, calcareous, strongly
alkaline.

WhD Whiterock rocky Rolling and hilly; Light brownishi-gray rocky silt | Somewhat Moderate_____ Medium to
silt loam, 8 to 30 nunerous out- loam, slightly hard, massive, excessive, rapid.
percent slopes. crops. slightly acid; none; hard slate

that has nearly vertical cleav-
age.

WhF Whiterock rocky | Steep; frequent rock | Light brownish-gray rocky silt | Iixeessive. .| Moderate.____| Very rapid____
silt loam, 30 to | outcrops. loam, slightly hard, massive,
60 percent slopes. | slightly acid; none; hard slate

| that has nearly vertical cleav-
| agae.

WkB Whiterock silt Undulating; only Light brownish-gray rocky silt | Good._____ Moderate.____ Very slow to
loam, 0 to 8 per- occasional rock loam, slightly hard, massive, medium.
cent slopes. outerops. slightly acid; none; hard slate

that has nearly vertical cleav-
age,

WmB ‘Whitney sandy Ridgetops and un- Brown sandy loams, slightly | Good______ Moderate ____ Slow._______.
loams, 3 to 8 per- dulating areas. hard, granular to massive, |
cent slopes. slightly  aeid; brown loam, |

blocky, slightly hard, slightly
[ acid; pale-yellow, weakly con- |
| solidated granitic sediments, |
neutral.

WmC Whitney sandy Rolling; complex Brown sandy loams, slightly | Good._.___ Moderate__.__ Slow to
loams, 8 to 15 slopes. hard, granular to massive, medium.
percent slopes. slightly acid; brown loam,

blocky, slightly hard, slightly |
acid; pale-yvellow, weakly con-
solidated granitic sediments,
neutral.

WmC2 Whitney sandy | Rolling; complex Brown sandy loams, slightly | Good.____. Moderate_____ Medium______
loams, 8 to 15 slopes. hard, granular to massive,
percent slopes, slightly acid; brown loam,
eroded. blocky, slightly hard, slightly

acid; pale-yellow, weakly con-
solidated granitie sediments,
neutral.

WmD Whitney sandy Hilly; complex Brown sandy loams, slightly | Good.._____ Moderate_____ Medium_._____
loams, 15 to 30 slopes. hard, granular to massive,

percent slopes.

slightly acid; brown loam,
blocky, slightly hard, slightly
acid; pale-yellow, weakly con-
solidated granitic sediments,
neutral.
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Depth of root zone

Available

Lrosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone |
1
Inches

Slight. . _.___ 2 to 6 inches to Very low___ TLessthanl___| Range__.._._______ VIs-8 Suitable only for range; ree-
strongly alkaline | lamation not feasible.
clayvpan.

| |
| |
Slight_ - _ .. < 2 to 6 inches to Very low___z Less than 1.__| Range, irrigated | 11Is-8 Same as for Waukena fine sandy
I strongly alkaline \ pasture. loam, slightly  saline-alkali,
claypan. | | 0 to 1 percent slopes, but a
' | little easier to reclaim.
| |
|
| ‘ ; |
Slight_ . ___-_ | 2 to 6 inches to Very low___| Less than1._._ | Rangge, irrigated | TVs-8 Same as for Waukena fine sandy
| strongly alkaline | | pasture. | loam, moderately saline-alkali,
claypan. \ | 0 to 1 percent slopes, but a
| little casier to reclaim,
1
|
Moderate to | 4 to 8 inches to Verylow___| 1to2. . _____ Range_ _______.__ Vile-3 Range; forage yields are fair;
high. slate rock. range improvement generally
not feasible; grazing necds to
| be carefully controlled because
of inercased crosion hazard.

Very high____| 4 to 8 inches to Verylow___| Tto2________ Range________.___ VIie-3 Range; forage yields are low;

slate rock. range improvement not feas-
ible; grazing must be carcfully
controlled.

Slight_ - - ... 6 to 10 inches to Verylow.__| 1to 2 _______ Range___________ VIle—3 Range; forage yields are fair;
slate rock. range improvement generally

not feasible,

Slight___._._.| 20 to 40 inches to Moderate.__| 2tod________ Dry-farmed IIle-1 Well suited to erops grown;
weakly consoli- grain, range. grapes and ficld crops can be
dated sediments, grown if water becomes avail-

able and sprinkler irrigation
and confour farming are used.

Moderate___.| 12 to 40 inches to Moderate Ttodh oo _._ Dry-farmed IVe-1 Suited to range and to grain if
weakly consoli- to low. grain, range. crosion control practices are
dated sedimentis, used; otherwise, same as for

Whitney sandy loams, 3 to 8
percent slopes.

Moderate____| 6 to 30 inches to Moderate l1tod _._____ Dry-farmed IVe-1 Suited to range and to grain in
weakly consoli- to low. grain, range. rotation with improved range;
dated sediments. slopes generally too complex

for contour cultivation.

Moderate_.-_| 12 to 30 inches to Moderate 1todoooo__. Dry-farmed VIe-4 Suited to improved range or
weakly consoli- to low. grain, range. sprinkler-irrigated pasture if

dated sediments.

water is available.
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Soil name

Position and slope

Tarre 2.—Descriptions of the soils of

Soil profile (surface soil;
| subsoil; substratum or parent |
| material; all colors for dry soil) |
|

Dra

inage

Permeahility

Runoff

WmD2

WmE?2

WrA

WrB

WrC

WtA

WvA

WyA

Whitney sandy
loams, 15 to 30
percent slopes,
eroded.

Whitney sandy
loams, 30 to 45
percent slopes,
croded,

Whitney and Rock-
lin sandy loams,
0 to 3 pereent
slopes.

Whitney and Rock-
lin sandy loams,
3 to 8 percent
slopes.

Whitney and Rock-
lin sandy loams,
8 to 15 percent
slopes.

Wyman clay loam, 0
to 1 percent slopes

Wyman loam, 0to 1
percent slopes.

Wyman loam, mod-
erately deep over
gravel, 0 to 1 per-
cent -slopes.

|

Hilly; complex
slopes,

Small, steep hillsides.

Gently undulating---

Undulating_._______

Rolling; complex
slopes.

Nearly level alluvial
fans.

Nearly level alluvial
terraces.

Nearly level alluvial
fans.

Brown sandy loams, slightly |
hard, granular fo massive, |
slightly acid; brown loam, |
blocky, slightly hard, slightly |
acid; pale-yellow, weakly con-
solidated granitic sediments,
ncutral.

Brown sandy loams, slightly
hard, granular to massive,
slightly acid; brown loam,
blocky, slightly hard, slightly
acid; pale-yellow, weakly con-
solidated granitic sediments,
neutral,

This undifferentiated unit con-
sists  of about 30 percent
Rocklin, 45 percent Whitney,
and 25 percent other soils,
such as those of the Mont-
pellier and Snelling series; for
profile description of Whitney
and Rocklin soils, see Whitney
sandy loams, 3 to 8 percent |
slopes, and Rocklin sandy
loam, 0 to 3 percent slopes. |

This undifferentiated unit con- |
sists of about 30 pereent |
Rocklin, 55 pereent Whitney, |
and 15 pereent other soils,
such as thosce of the Mont-
pellier and Snelling series; for
profile description of Whitney
and Roeklin soils, sece Whitney |
sandy loams, 3 to 8 percent
slopes, and Rocklin sandy
loam, 0 to 3 percent slopes.

This undifferentiated unit con-
sists of about 60 percent
Whitney, 25 percent Rocklin,
and 15 percent other soils,
such as those of the Mont-
pellier and Snelling series;
for profile description of
Whitney and Rocklin soils,
see Whitney sandy loams, 3
to 8 pereent slopes, and Rock-
lin sandy loam, 0 to 3 pereent
slopes. |

Brown clay loam, hard, massive,
neutral; dark-brown to brown
clay loam, bloeky, hard, neu-
tral; brown fine sandy loam,
slightly hard, massive, neutral.

Brown loam, slightly hard, mas-
sive, neutral; dark-brown to
brown sandy clay loam, blocky,
hard, neutral; brown fine
sandy loam, slightly hard,
massive, neutral.

Brown loam, slightly hard, mas-
sive, ncutral; brown sandy
clay loam, hard, blocky, ncutral;
gravelly sandy loam, massive,

neutral.

. Somewhat

excessive.

Good

¢ Good______

Moderate . -

Moderate
(Whitney)
moderately
slow
(Rocklin),

Moderate
(Whitney)
moderately
slow
(Roeklin).

Moderate
(Whitney)
moderately
slow
(Rocklin).

Moderately

| slow.

Moderately
slow

Moderately
slow.

Moderate_____

Medium to
rapid.

‘ Rapid____.___

Very slow
to slow.

Slow to medi-
um. |

| Very slow.___!

Very slow____ ;

Very slow____|
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Depth of root zone

Available

gravel.

691-267—64——6

Lrosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zoue
|
Inches

High_.______ 6 to 24 inches to Moderate Ttod_._____ Dry-farmed Vie-4 Same as for Whitney sandy
weakly consoli- to low. grain, range. loams, 15 to 30 percent slopes.
dated sediments.

Very high____| 6 to 18 inches to Tow. ... 16020 ____ Dry-farmed VIIe-3 Suitable for range.
weakly consoli- grain, range.

| dated sediments,

Slight.______ 18 to 45 inches to Moderate 2t0 6o Dry-farmed IITe-1 Well suited to crops grown and
hardpan or weakly to low. grain, irrigated to shallow-rooted field crops
consolidated pasture. if irrigation, preferably with
sediments. sprinklers, is carefully con-

trolled.

Slight. ______ 14 to 40 inches to Moderate | 2to 5. Dry-farmed I1Te-1 Same as for Whitney and Rocklin
hardpan or weakly to low. | grain, irrigated sandy loams, (0 to 3 percent
consolidated { pasture. slopes, but where the soil is
sediments. | irrigated, contour cultivation

‘ is needed to control crosion.

Moderate.__. 14 to 40 inches to Moderate 2t0 5. ___ Dry-farmed grain, | IVe-1 Well suited to crops grown;
hardpan or weakly to low. irrigated pas- soil should be left bare as
consolidated sedi- ture. little time as possible; slopes
ments. are generally too complex for

contour cultivation.

Slight_____ _. More than 6 feet.__ | High_.______ 10 to 14______ Wide variety of in- | I-1 Soil  well suited to all crops

) tensive crops, grown; should be irrigated
including or- slowly; has a strong tendency
chard crops. to become compact if worked

when too moist,

Slight_ . _____ More than 6 feet__..| High___.____ 10 to 14______ Wide wvariety of | I-1 Same as for Wyman clay loam,
intensive crops, 0 to 1 percent slopes, but this
including or- so0il has only a moderate ten-
chard crops. dency to become compact if

worked when too moist,

Slight _______ 30 to 40 inches to | Moderate.__| 6 t0 8_____.__ Range.___________ I1Is-3 Suitable for irrigated pasture

and other crops if water is
available,
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Tavre 2.—Descriptions of the soils of

. . . |
) Soil profile (surface soil; |
Map Soil name Position and slope subsoil; substratum or parent | Drainage ‘

Permeability Runoff
symbol material; all colors for dry soil) \
I

YkA Yokohl loam, 0 to 1 | Nearly level: mound | Brown loam, slightly hard, mas- | Good______ Very slow____| Very slow____
percent slopes. microrelief where sive, slightly acid; reddish-
uncultivated. brown silty clay, very hard,
prismatic, slightly acid to neu-
tral; strongly cemented hard-
pan overlying very pale brown
silt loam, platy, hard, mildly
alkaline. |
YoA Yokoll clay loam, 0 | Nearly level; mound | Brown elay loam, hard, blocky, | Good______ Very slow_____ Very slow to
to 3 percent microrelief where slightly acid; reddish-brown slow.
slopes. uncultivated. silty elay, very hard, pris- |
matic, slightly acid to neutral;
strongly cemented hardpan
overlying verv pale brown
silt loam, platy, hard, mildly
alkaline.

ZaB Zaca clay, 3 to 8 Undulating foothills_| Dark-gray clay, hard, granular, | Good Moderately Slow

percent slopes. moderately calcareous; dark- slow.
l gray eclay, hard, Dblocky,
strongly  calcareous;  very
strongly calcarcous shale or
mudstone; weakly consoli-
dated.
ZaC Zaca clay, 8 to 15 Sloping foothills; Dark-gray clay, hard, granular, | Good__.____ Moderately Slow to
percent slopes. | short slopes. moderately calearcous; dark- slow. medium.
gray clay, hard, blocky,
strongly  calearcous; very
strongly calcarcous shale or
mudstone; weakly consoli-
dated. |
Zan Zaca clay, 15 to 30 Hilly foothills_______ Dask-gray clay, hard, granular, | Good______ Moderately Medium______
percent slopes. moderately calcarcous; dark- slow.
gray clay, hard, blocky,
strongly  calcareous;  very
strongly ecalcareous shale or
mudstone; weakly consoli-
dated. ]

nursery stock, and pasture. Virtually all of the better average 6.4 tons per acre for the county as a whole, but
soils are intensively farmed, and most of the level land is  yields of 8 to 10 tons are common on deep, well-drained
irrigated. soils, such as Hantord sandy loam.

Acreages (13) of irrigated crops in the surveyed area
in 1956 follow:

Crops Acres
Pasture 91,306
Alfalfa 45,073
Deciduous fruits and nuts - _____ ——— . 42,757
Small grain - 29,755
Field Crops — e 19,218
Grapes __ ——__ 16,575
Berries __ —_ 2987
Rice _.__.__ . 1,381
Tomatoes 1,253

Some of the important irrigated and dry-farmed crops
grown in the county and thelr general management are
discussed briefly as follows.

Alfalfa—According to the Federal census, 280,160 tons
of alfalfa were produced in Stanislaus County in 1959. === 55 S :
Alfalfa is grown on a number of soils, including all of Figure 9—Alfalfa is one of the principal crops in the county.
the soils of the alluvial flood plains and young alluvial ) _ )
fans and ep soils of the older alluvial fans and Soil management practices needed to produce high
terraces Saline-alkali basin soils and shallow yields of alfalfa are irrigation, drainage, fertilization, and
hardpan soils are not generally used for this crop. Yields control of soil compaction. The total amount of irriga-
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Depth of root zone Available
Erosion and kind of limiting Fertility water-holding Present use Capability Suitable use
hazard layer capacity in unit
root zone
Slight- .- - -- 12 to 24 inches to | Low_____.__| 4to 7 _______ Dry-farmed grain, | IVs-3 Soil well suited to irrigated pas-
claypan and 24 to irrigated pas- ture and improved range;
38 inches to hard- ture, range. fairly well suited to dry-farmed
pan, grain; tends to puddle and be-
come compact if worked or
trampled by livestock when
wet; crops respond fo combi-
nation of nitrogen and phos-
phate fertilizer.
Slight_ . .- _-_| 12 to 24 inches to Low____.._. bto8 _______ Dry-farmed grain, | IVs-3 Same as for Yokohl loam, 0 to 1
claypan and 24 to irrigated pas- percent slopes, but this soil
38 inches to hard- ture, range. has a strong fendency to be-
parn. come compact.
Slight .. _____ 15 to 30 inches to | Moderate___{ 4to 8_.______ Range_ ______.__._ ITTs-5 Suitable for dry-farmed grain and
calcareous shale. | range; range is rich in clover
and produces nutritious forage;
little likelihood that irrigation
[ water will become available.
i
Slight_______ 12 to 20 inches to | Moderate___| 4 to 7________ l Range_ __________ IVe-5 Same as for Zaca clay, 3 to 8 per-
calecareous sedi- cent slopes.
ments.
Moderate____| 10 to 15 inches to | Moderate.__| 3to 5________ Range______.___. IVe-3 Suitable for grain only if farmed
calcareous shale. on the contour and the soil is
left bare as little time as pos-
sible; otherwise, same as for
Zaca clay, 3 to 8 percent slopes,

tion water applied on medium-textured soils should be
limited to about 40 inches; no more than 5 inches should
be used for each irrigation. Frequent, light applications
of 3 to 4 inches are needed on coarse-textured Delhi,
ITilmar, and Tujunga soils. Drainage should be used to
keep standlno water off the lower parts of the field and to
control high water tables. Soil compaction can be avoided
it the soil is leveled and the seedbed is prepared when the
soil 1s no more than very slightly moist. Soils affected
by salts and alkali should be reclaimed before planting
alfalfa. (See “Paline and Saline-Alkali Soils] in this
section.)

Almonds.—According to the census report, 6,058 tons
of almonds were produced in Stanislaus County in 1959.
Almonds are grown mainly on deep, medium- and coarse-
textuled well-drained soils of the young alluvial fans;
1 y_are orown to some extent on the older terrace soils
The average yield for the county is about 1,000
pouuds per acre but is about 1 ,500 pounds per acre on
the Hanford soils. With good manmgement, still higher
yields are possible. One farmer obtained an aver age y1eld
of 4,000 pounds per acre annually over a 4-year period
by careful irrigation, prevention of zine deficiency, control

of insect pests, fertilization with 150 pounds of nitrogen
per acre, adequate pruning, complete frost protection bv
orchard heaters, and use of enough bees for polhnauou.
Some almonds are grown without irrigation, but yields
ave generally well below the county average.

Figure 10.—Almonds on Hanford sandy loam, deep over silt, 0 to 1
percent slopes
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Barley—According to the IFederal census, 34,042 acres
of barley were lmr\/ested m 1959. About a lhud of this
acrenge Wis 11119Atcd Most of the crop is dry farmed,
and the soil is summer-fallowed in alternate years; con-
csgqupntl) a much larger acreage is actually used for this
crop than is harvested. The avers age yield for the county
is 1,500 pounds per acre. The annual yield, however,
ranges from 1,000 to 2,000 pounds, depending on the
weather conditions. Dry-farmed barley 1s grown mainly
on soils that occur on the older terraces and fans and that
have strougly developed profiles or rolling relief. Grain
is grown most extensively on the Whitney, Rocklin, and
\Iontpelllm soils, but small acreages are grown on a large

munber of other soils [fig. 11)|.

Figure 11.—Dry-farmed barley is the dominant crop on the WhlL-
ney, Rocklin, and Montpellier soils east of Montpelier.

Stubble is generally turned under in the fall or spring,
and the soils are cultivated throughout the summer to con-
trol weeds, conserve moisture, and encourage nitrate for-
mation. DBarley is planted after the first rains in the fall
and harvested the following swmmer. Little fertilizer is
generally used, but yields ave often increased by adding
Tertilizer. On the deeper or finer textured soils, ammo-
uhun sulfate is spread by airplane in the spring of years
with above-normal rainfall.

Dlockeye beans—Irrigated blackeye beans are often
double cropped with small grain and rotated with alfalfa,
A common rotation includes 2 years of beans and small
grain, 1 year of beans and cultivated fallow to kill weeds,
and 3 or 4 years of alfalfa. Iflood or furrow irrigation is
used for beans grown on most of the soils of the young allu-
vial fans and Hood plains, The acreage planted in the
county varies considerably from year to year, depending
mainly on the price. The yield for the county averages
1,000 pounds per acre. Yields of more than 1,800 poundQ
can be obtained regularly on deep, well- drained soils if
careful manaoement is used. Suitable practices include
subsoiling and good seedbed prepamtlon the use of certi-
fied seed, “three light irrigations of 4 to 5 inches each (plus
pren‘rleatlon when the beans are double cropped), pro-
vision for drainage of excess surface water, use of funol—
cides to prevent damping off, and use of insecticides for
control of wireworms and insect pests.

Corn silage—Corn is widely grown for silage on the
dairy farms of the county. A fotal of 17 361 acres was
cut for silage in 1959, according to the census.  Soils used
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for corn include the well-drained and the imperfectly
drained soils of the alluvial fans and flood plains, the
basin soils affected ounly slightly by salts and alkali, and
the hardpan soils of the San Joaquin and Madera series.
Yields average about 11 tons of green matter per acre over
the county, but they are as higl as 20 to 25 tous under good
management. IFour to five irrigations are needed, plus
dairy manure and nitrogen from commercial fertilizers.
Sandy soils require lighter and more frequent applications
of water and two applications of nitrogen, one before
planting and one midway through the growing season.

Gropes—Many varieties of wine, raisiu, and table
grapes are grown in Stanislaus County. Of the 19,675
acres repor ted in grapes by the census in 1959, more than
half was in wine grapes, mainly (ﬂulonane, Alicanre
Bouschet, and Palomino varieties. Thompson seedless,
used for raisins, wine, and table grapes, was grown on
most of the rest. Table varieties were grown on a few
hundred acres. Vineyards are alinost entirely on soils of
medium to coarse texture that are on the young alluvial
fans. The average yield of wine grapes in the county 1s
about 6 tons per acre; that of raisin and table grapes is
about 7 tons per acre. The raisin and table grapes are all
irrigated, but some of the wine grapes are grown without
irrigation after the young plants are well established.

Much higher yields can be obtained by good manage-
ment. If, however, the vines are forced to produce too
heavily, the sugar content of the fruit declines to such low
levels that the grapes cannot be marketed. Optimum
yields per acre ave probably about 10 tons of wine grapes
and 12 to 14 tons of Thompson seedless on the better soils;
yields are somewhat lower on very sandy soils,

The vines are commonly freated with zinc sprays to
overcome a rather widespread zine deficiency in the soils.
Some barnyard manure or nitrogen fertilizer is usually
applied in ‘the fall or winter. Sandy soils are often in-
fested with nematodes and should be treated with fumi-
gants before the vines ave planted.

Irrigated posture—~Irrigated pasture is produced on
almost every soil in the area for w hich water is available
In Stanislaus County 91,306 acres of irrigated pasture were
reported in 1956. This crop is popular because of the
ladino clover in the pasture mixture. Pastures containing
ladino elover produce large quantities of nutritious forage
over a period of years. With careful management, they
support as many as two or three dairy cows or steers per
acre from April to October. Clover pasture is very shal-
low rooted; therefore, the largest areas of irrigated pas-
ture are gvown on the shallow hardpan soils of the Madera
and San Joaquin series in the vicinity of Oakdale {fig. 12)|.
In this area, one can drive for miles and see no other crop.
Clover pasture is also widely grown on imperfectly
drained Dinuba soils and on saline-alkali soils of the basin

area. It aids the reclamation of the saline-alkali soils.

Careful irrigation is the key to gooad pasture production.
The soil should be made uniformly smooth, and water
should be applied in small amounts every 7 to 14 days,
depending upon the weather, Sprinklerirrigation should
be employed where the glopes are too steep or irregular to
be smoothed. Standing water should be prev ented by
drainage. Supelphoqpl 1te should be applied in winter.
Grypsum is vequired for soils containing alkali.

Peaches—Plantings of clingstone pechhes for canning
increased rapidly after the Second World War. Accord:
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Figure 12.—Irrigated ladino clover pasture is widely grown on

of hardpan have been exposed by
and leveling.

Fragments
subsoiling

San Joaquiu soils.

ing to the Federal census, 30,903 acres were in peaclies
(clingstone and freestone) in 1959. Peaches are grown
mainly on the deep, well-drained soils of the Hanford-
Tujunga association. About 70 percent of the peaches are
orown on Hanford soils of sandy loam or fine sandy loam
texture, and 17 percent are grown on Tujunga and Delhi
loamy sands. The remaining 13 percent are grown on
various shallower or less well-drained soils. Yields aver-

age about 12 tons per acre for the county with good man-
agement. If well managed, orchards on the Ianford soils
will produce consistent yields of 15 to 18 tons per acre.
Yields can be maintained at about 20 tons per acre if the

orchards on these soils are very carefully managed
[3)

i

Figure 13.—Cling peaches produce large yields on the deep, per-
meable soils of the young alluvial fans, and often the branches
must be supported by props. Soil is Hanford fine sandy loam,

Successful peach growers provide ample but not exces-
sive irrigation. They pay much attention to control of
insects and other pests, to pruning, and to fruit thinning,
and they cultivate only when necessary. These growers
generally use nitrogen, supply zine by spraying the trees,
and grow green-manure crops during the winter.

It is particularly important to cultivate the soils when
they are only slightly moist. If the soils are worked when
motist, dense and slowly permeable plowsoles form and are
very difficult to eliminate without injury to the tree roots.
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Yange pasture—More than a third of Stanislaus Coun-
ty is used for range pasture. Beef cattle are the principal
livestock, but some sheep and dairy cattle are raised. The
pasture is grazed mainly from October to May ; the stock
1s moved to irrigated pasture during the summer. Gen-
erally part of the winter feed is left ungrazed. This pro-
vides dry forage for the livestock in autumn until the first
rains of the season start a new crop of grass.

The dark-colored clay soils of the Peters (|fig. 14)] and

Figure 14.—Soils formed from andesitic tuff, such as Peters clay
(foreground) and Pentz gravelly loam (background), are prized as
range because of the highly nutritious forage produced.

Raynor series are highly prized as range in the eastern
part of the county. They support a good growth of bur-
clover, and the livestock grazing the range on these soils
gain weight rapidly. The young alluvial soils along the
streams also provide abundant forage.

Ioxperiments now being carried on in range reseeding
and fertilization are expected to increase materially the
carrying capacity of many soils. The introduction of an-
nual rose, crimson, and subterraiean clovers and fertiliza-
tion with gypsum and phosphate already show promising
results on sandy rangeland soils (5). Nitrogen fertilizer
1s also used with good results in some places.

Irrigation and Drainage

Because summer rainfall is scant, the intensive agri-
culture of the Area depencls almost entirely on irrigation.
The importance of irrigation was recognized as early as
1854 by a surveyor, Silas Wilcox (6). Irrigation, how-
ever, did not begin until 1901, when the Turlock Irriga-
tion District started operations. In that year 3,757 acres
were irrigated with water diverted from the Tuolumne
River at a dam near La Grange. Irrigation proved to be
so profitable that now four irrigation districts serve the
Area (fig. 15). Water is obtained from the Tuolumne and
Stanislaus Rivers, stored behind large dams, and de-
livered to the farms by hundreds of miles of canals

Further development is in progress; three new dams
are under construction on the Stanislaus River, and an
immense new dam is planned on the Tuolumne River,

Irrigation water is applied to the soil by flooding, fur-
rows, or sprinklers, depending on the crop grown, the
permeability of the soil, the slope, and the economic fac-
tors. Sprinklers are employed mainly on rolling soils
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Figure 15.—Irrigation districts in Eastern Stanislaus County.

or very rapidly permeable sandy soils; furrows are used
with row crops, vineyards, and other crops where the soil
is slowly permeable. On level soil, crops are mainly grown
with flood irrigation that is controlled by small ridges or
checks. Checks used for the irrigation of most crops are
generally 40 to 100 feet apart and 660 to 1,320 feet long
on medium-textured soils, and 330 to 660 feet long on
loamy sand and sand. The shorter runs are most suitable
for providing uniform water penetration across the field.
On irrigated pasture, runs up to 2,600 feet long are used,

with checks 15 to 80 feet apart, but better water distribu-
tion is obtained with runs of 1,320 feet or less.

The averag imts of water applied each month are
shown in|figure 17,|as well as the amounts used by crops,
based on am @t factor of T0 percent. Comparison
oand figure 27)(p. 152) indicates good agreement
between the calculated moisture deficit and the average
amount of water used by crops.

Virtually all of the level land suited to irrigation has
been developed. As more water is made available, how-
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gation efficiency factor of 70 percent.

ever, the rolling land in the eastern part of the Area will
probably be irrigated. Sprinkler or contour-furrow irri-
aation is best suited to this kind of land.

Saline and Saline-Alkali Soils

Soils containing enough salts to affect plant growth
are an important problem in an area of about 75 square
miles. These soils extend eastward from the San Joaquin
River for 1 to 7 miles; isolated spots oceur farther east
along the Southern Pacific Railroad and on the bottom
lands of the Stanislaus and Tuolumne Rivers. The dis-
tribution of saline and saline-alkali soils is shown in[figure]
18
aline soils (those containing salts) occur only on the
bottom lands of the San Joaquin River in the Kastern
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Stanislaus Area. Temple soils, and Columbia soils de-
posited over Temple soil material, are most commonly
affected.

The saline soils can be partially leached of salt with
relative ease, and many areas are successfully used for
field crops and alfalfa. The depth of the water table,
however, fluctuates with the rise and fall of the level of
the river, and the reappearance of salts in the soils is still
a hazard. Complete reclamation of these soils will not
be possible until the flow of water in the San Joaquin
River and its tributaries is brought under better control.
In the meantime, the salts can be kept to a reasonable
depth by careful irrigation. Enough water should be
used to keep the salts leached to a depth below the root
zone. The water table should be kept as far below the
surface as possible when the river is low. Drainage
ditches that empty into the river through trap valves or
pumps are used for this purpose.

Three classes of saline soils were mapped: Slightly
saline, moderately saline, and strongly saline. The
slightly saline soils contain 0.15 to 0.35 percent salt (elec-
trical conductivity of saturation extract of 4 to § mil-
limhos per centimeter). Salt-tolerant crops can be grown
successfully on these soils, but not salt-sensitive crops.
The moderately saline soils contain 0.35 to 0.65 percent
salt (8 to 15 millimhos per centimeter). ISven salt-toler-
ant crops have somewhat reduced growth on these soils.
The strongly saline soils contain over 0.65 percent salt
(more than 15 millimlios per centimeter). No crops can
be grown successfully on these soils without reclamation.
In this Area, 2,873 acres were mapped as slightly saline,
1,695 acres as moderately saline, and 9 acres as strongly
saline.

Saline-alkali soils (those containing salts and adsorbed
sodium, or alkali) occur throughout the basin lands east
of the San Joaquin River, particularly in the Waukena-
Ifresno association. Areas of Dinuba and Hilmar soils
that occur where the water table is relatively high are also
saline-alkali.

The saline-alkali soils are more difficult to reclaim than
those containing only salts. Alkali is difficult to remove
by leaching because the soils tend to disperse and seal up;
sodium remains tightly adsorbed by the clay in the soil.
Soil amendments, such as gypsum or sulfur, are required
to replace the sodium. The amount of amendment ve-
quired depends upon the amount of adsorbed sodium
present and the amount of clay in the soil. In order to
determine the amount of amendment required, the Stanis-
laus County Agricultural Ioxtension Service has facilities
for determining the gypsumn requirement of saline-alkali
soils, and will make this determination upon request.
Good drainage must be established before reclamation is
attempted.

Three classes of saline-alkall soils were mapped:
Slightly  saline-alkali, moderately saline-alkali, and
strongly saline-alkali. Trom 5 to 20 percent of the area of
slightly saline-alkali soils is affected by salts and alkali.
Only salt-tolerant crops can be grown on these soils with
moderate to good success. TFrom 20 to 70 percent of the
area of moderately saline-alkali soils is affected by salts
and alkali. Trrigated pasture can be grown with Jimited
success on these soils, but other crops should await alkali
reclamation. More than 70 percent of the area of strongly
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Figure 18.—Distribution of saline and saline-alkali soils.

saline-alkali soils is affected by salts and alkali. No crops
can be successfully grown on these soils without reclama-
tion. In this Area, 22,212 acres were mapped as slightly
saline-alkali, 8,171 acres as moderately saline-alkali, and
2,592 acres as strongly saline-alkall.

Before a reclamation program is started, careful con-
sideration should be given to the costs of establishing
good drainage, the soil amendments needed, and the length
of time there will be no profitable return from the soil.
Special consideration should be given to the problems of
leaching soils that have a hardpan or a slowly permeable
subsoil.

Soil Profile Groups, Land Type Groups,
and Index Ratings°’

The nature of a large number of soils is more easily
remembered if the soils that have similar properties and
qualities are grouped. The kind of profile, the natural
land type grouping, and the index rating and grade are
given for each soil in table 3. An explanation of the
groupings and of the rating and grading factors follows.

#By R. Earrn Storik, professor of soils and plant nutrition,
emeritus, University of California, Berkeley.
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Soil profile groups

Soil profile groups are made on the basis of (1) posi-
tion, (2) degree to which profile development is expressed,
and (3) the kind of underlying material.

Nine profile groups are recognized in the Eastern Stan-
islaus Area (see table 3). Group I consists of recent allu-
vium and eolian soils having no horizon differentiation.
The next five groups have increasing amounts of clay in
the subsoil. Group II soils have weakly expressed hori-
zons, and group III soils have moderately expressed hori-
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zons. Group IV soils have strongly expressed claypan
subsoils, and group V soils have hardpan subsoils. Group
V1 soils have claypans underlain by partially consolidated
substrata. A small letter “x” following a Roman nu-
meral, as Ix, ITx, and IllXx, 1ndlcates that the soil profile
is underlain by a substratwn unrelated to the soil above.

In groups VII, VIIL, and IX are soils of the uplands.
The group number indic‘ltes the nature ot the underlying
rock. Group VII soils are underlain by hard igneous
rocks, group VIII soils by hard sedimentary IOCLS, and
group IX soils by relatively soft rocks of all kinds.

Tapre 3.—S80il profile groups, natural land types, and Storie index

1
| Storie index
| _
| | Rating factors—
Map Soil Natural | _
symbol | Soil profile land ‘ | |
aroup type Factor l Factor TFactor | Index | Grade
| A B FacLOI | X : rating
‘ (pro- | (tex- \ (other |
file) | ture) (SlO])(,) condi-
‘ tions) |
AcA Alamo ¢lay, 0 to 1 percent slopes__.____________.____ v Cuy 30 60 100 100 18 5
AgB Amador gravelly loam, 0 to 8 percent slopes_.________ IX 1954y 30 70 90 40 8 6
AmB Amador loam, 0 to 8 percent slopes_________________ IX I05—ip 30 95 90 40 10 5
AmD Amador loam, 8 to 30 percent slopes_______________ | IX DY 30 95 75 | 40 | 9 6
AmF Amador Ioam 30 to 60 percent slopes______ ... _____ | IX I 20 05 40 | 40 3 6
AnA Anderson 01avelly fine sandy loam, 0 to 3 percent | I Ay 100 70 100 | 90 63 2
| slopes. [
AnB | Anderson gravelly fine sandy loam, 3 to 8 percent | I Ay | 100 70 90 | 90 57 3
i slopes.
AcA Anderson gravelly fine sandy loam, c¢hanneled, 0 to 3 1 I A7 sen 100 60 100 40 24 4
| percent slopes.
AuB Auburn clay loam, 3 to 8 percent slopes_____________ VII S5 35 80 95 100 27 4
AuD Auburn clay loam, 8 to 20 percent slopes___.____.__. VII E; 35 75 80 100 21 4
BmA Bear Creek loam, 0 to 3 percent slopes______________ IIIx A,y 80 100 100 80 64 2
BgA Bear Creek gravelly loam, 0 to 3 percent slopes._____ IIIx Ag 80 80 100 80 51 3
BcA i Bear Creek clay loam, 0 to 3 percent slopes__________ ITIx Aoy 80 85 100 80 54 3
BeA Bear Creek gravelly clay loam, channeled, 0 to 3 per- | IIIx $—foh 80 70 100 50 28 4
cent slopes. |
CaA Chualar sandy loam, 0 to 3 percent slopes___________ IIT Ay 80 95 100 100 | 76 2
ChA Chualar sandy loam, slightly saline-alkali, 0 to 3 | III Ao ug 80 95 100 70 53 3
percent slopes. |
CcA Columbia fine sandy loant, 0 to 1 percent slopes__.___ I Ay, 100 100 100 85 85 1
CdA Columbia fine sandy loam, moderately saline, 0 to 1 | I Ai1o-9m 100 100 100 55 55 3
percent slopes.
CfA Columbia silt loam, 0 to 1 percent slopes____________ I Aisio 100 100 100 85 85 1
CgA Columbia silt loam, slightly saline, 0 to 1 percent slopes_| 1 Aicio—sy 100 100 100 80 80 1
CkA Columbia silt loam, moderately deep over Temple | Ix A, 95 100 100 85 81 1
i soils, 0 to 1 percent slopes.
CmA Columbia silt loam, moderately deep over Temple | Ix Alro-2s 95 100 100 80 76 2
soils, slightly saline, 0 to 1 percent slopes.
CeA Columbia loam, 0 to 1 perecent slopes_ ______________ I Ao 100 100 100 85 85 1
ChA Columbia silt loam, moderately deep over Fresno | Ix 1—1o—9s 75 100 100 70 53 3
soils, slightly saline-alkali, 0 to 1 percent slopes.
CoA Colunbia silty elay loam, slightly saline, 0 to 1 per- | I Aiio-s 100 90 100 75 68 2
cent slopes.
CpA Columbia soils, 0 to 1 pereent slopes________________ I A, 100 70 100 85 60 2
CsB ! Columbia soils, channeled, 0 to 8 percent slopes__.___ I Alclo—fen feeooooooool JUE DY 33 4
CyB Corning gravelly sandy loam, 3 to 8 percent slopes_._| IV Dy, 70 60 90 90 34 4
CyC Corning gravelly sandy loam, 8 to 15 percent slopes._| IV Doy 70 60 85 90 32 4
CyD Corning gravelly sandy loam, 15 to 30 percent slopes_| IV Das—sm 70 | 60 75 70 22 4
DhA Delhi sand, 0 to 3 percentslopes____._______________ I As—3m 100 | 60 95 85 48 3
DhB Delhi sand, 3 to 8 percent slopes________________._. I As—gm 100 60 90 85 46 3
DeA Delhi loamy sand, 0 to 3 percent slopes_____________ I Asgm 100 | 80 100 85 68 2
DeB Delhi loamy sand, 3 to 8 percent slopes____.________ I Aj—sm 100 | 80 90 85 61 2
DgA | Delhi loamy sand, silty substratum, 0 to 3 percent | Ix Ag-3m 95 | 90 95 90 73 2
slopes. | )

See footnotes at end of table.
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Tasre 8.—80il profile groups, natural land types, and Storie indea

Continued

Storie index

Rating factors—

Map Soil Natural
symbol Soit profile tand |
group type ! ‘
| TFactor
(pro-
| file)
DfA Delhi loamy sand, moderately deep over clay, 0 to 3 | Ix Ag_am 95
percent slopes.
DkA Dello loamy sand, 0 to 1 percent slopes______________ I Ay 100
DrA Dinuba sandy loam, 0 to 1 percent slopes___________ IIx A, 90
DtA Dinuba sandy loam, deep, 0 to 1 percent slopes______ TIx A,y 95
DsA Dinuba sandy loam, shallow, 0 to 1 pereent slopes.___| ITx A, 50
DuA Dinuba sandy loan, poorly drained variant, 0 to 1 per- | 11x Ao 90
cent slopes.
DwA Dinuba sandy loam, slightly saline-alkali, 0 to 1 per- | TIx Ay 90
cent slopes.
DxA Dinuba sandy loam, moderately salinc-alkali, 0 to 1 | Ilx Arom 90
pereent slopes.
DyA Dinuba sandy loam, shallow, slightly saline-alkali, 0 | IIx Ayoayg 50
to 1 percent slopes.
DzA Dinuba sandy loam, very poorly drained wvariant, | IIx Agipoag 90
slightly saline-alkali, 0 to 1 percent slopes.
DmA Dinuba fine sandy loam, 0 to 1 percent slopes__ _____ IIx Ay 90
DoA Dinuba fine sandy loam, deep, 0 to 1 percent slopes_ .| IIx A, 95
DnA Dinuba fine sandy loam, shallow, 0 to 1 pereent slopes.| TIx Ay 60
DpA Dinuba fine sandy loam, slightly saline-alkali, 0 to 1 | IIx Apgy 90
percent slopes.
Dl Dredge and mine tailings__________________________|.______. Ay oL
EcF Iixehequer rocky loam, 30 to 60 percent slopes__..____ VII s 30
ExB Exchequer and Auburn soils, 3 to 8 pereent slopes___.l VIT 125 35
ExD Exchequer and Auburn soils, 8 to 30 pereent slopes__. VII 103 35
ErD Iixchequer and Auburn rocky soils, 8 to 30 percent VII Es 33
slopes.
FoA Foster very fine sandy loam, very poorly drained, I Ar_1p-as 100
slightly saline-alkali, 0 to 1 percent slopes.
FtA Fresno sandy loam, slightly salinc-alkali, 0 to 1 per- V Biys 40
cent slopes.
FuA IFresno sandy loam, moderately saline-alkali, 0 to 1V Bisom 40
pereent slopes.
FvA TIresno sandy loam, strongly saline-alkali, 0 to 1 per- | V B, 40
cent slopes.
FpA I'resno fine sandy loam, slightly saline-alkali, 0 to 1 | V Bia-gs 40 |
; percent slopes.
FrA Fresno fine sandy loam, moderately saline-alkali, 0 to | V Bigom 40
perceut slopes.
FsA I'resno fine sandy loam, strongly saline-atkali, 0 to 1 | V Bisga 40
pereent slopes.
FwA I'resno-Dinuba sandy loams, slightly saline-alkali, [-_.___.. By ocoaao
0 to 1 percent slopes. |
FxA IFresno-Dinuba sandy loams, moderately saline-alkali, _._.___._. Biygwm  lioeoo-.
0 to 1 percent slopes.
GhA Grangeville sandy loam, 0 to 1 percent slopes___.____ I Ay, 100
GkA Grangeville sandy loam, slightly saline-alkali, 0 to 1 | I 1-lo—2s 100
perecent slopes.
GfA Grangeville fine sandy loam, 0 to 1 pereent slopes____| T Ay, 100
GgA Grangeville fine sandy loam, slightly saline-alkali, O to | T Ai—io-2a 100
| 1 percent slopes.
GmA Grangeville very fine sandy loam, 0 to 1 percent slopes_| I Ay, 100
GnA Grangeville very fine sandy loam, slightly saline-alkali, | I 1-1o—2s 100
0 to 1 percent slopes.
GoA Grangeville very fine sandy loam, moderately saline- | T Agmom 100
alkali, 0 to 1 pereent slopes.
GsA Greenfield sandy loam, O to 3 percent slopes_________ IT Ay 95
GrA Greenfield fine sandy loam, 0 to 3 percent slopes_____ 1T Ay 95
GsB Greenfield sandy loam, 3 to 8 percent slopes_________ 1T 1 95
GvA Greenfield sandy loam, deep over hardpan, 0 to 3 per- | IIx Ay 75
cent slopes.
HdA Hanford sandy loam, 0 to 3 percent slopes_...______| I Ay 100
HdB Hanford sandy loam, 3 to 8 pereent slopes_ . ______. I Ay 100
HdC Hanford sandy loam, 8 to 15 percent slopes.__ . _____ I A, 100

See footnotes at end of table.
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Tanre 3.-—Soil profile groups, natuwral land types, and Storie indez—Continued

|

Storic index

Map Soil Natural
symbol Soil profile land
group type
|
HddA | Hanford sandy loam, poorly drained variant, 0 to 1 | I [ A
percent slopes.
HdmA Hanford sandy loam, moderately deep over sand, | I A
0 to 3 percent slopes.
HcA Hanford gravelly sandy loam, 0 to 3 percent slopes..| I A;
HbA Hanford fine sandy loam, 0 to 3 percent slopes______ I Ay
HbmA | Hanford fine sandy loam, moderately deep over sand, I Ay
0 to 3 percent slopes.
HeA Hanford very fine sandy loam, 0 to 1 percent slopes__ 1 Ao
HdpA Hanford sandy loam, moderately deep over silt, 0 to 1 | Ix Ay
percent slopes.!
HdsA Halllford sandy loam, deep over silt, 0 to 1 percent | Ix A,
slopes.!
HbpA Hanford fine sandy loam, moderately deep over silt, | Ix | Ay
0 to 1 percent slopes.! ‘
HbsA Hmllford fine sandy loam, deep over silt, 0 to 1 pereent | Ix Ay
slopes.!
HmA Hilmar sand, 0 to 3 percent slopes __.______________ Ix Ag-zm
HfA Hilmar loamy sand, 0 to 1 percent slopes. ... _._____ Ix i—3m
HfdA Hilmar loamy sand, deep, 0 to 1 percent slopes_ _____ | Ix Aj—am
HkaA Hilmar loamy sand, poorly drained, slightly saline- | Ix Ag—1p-2s
alkali, 0 to 1 percent slopes.
HkbA Hilmar loamy sand, slightly saline-alkali, 0 to 1 | Ix Ao
percent slopes.
HfeA Hilmar loamy sand, very poorly drained variant, | Ix Asoipom
moderately saline-alkali, 0 to 1 pereent slopes.
HrA Honeut sandy loam, 0 to 1 percent slopes___________ I Ay
HoA Honcut fine sandy loam, 0 to 1 percent slopes_ . ___._ I Ay
HpA Honeut Ioam, 0 to 1 percent slopes_________________ I A,
HnA Honeut clay loam, 0 to 1 percent slopes.__ .. ___ I Ay
HuA Hopeton loam, 0 to 3 percent slopes____________._..__ IV Dy
HuB Hopeton loam, 3 to 8 percent slopes_ . _____________ v Dy
HtA Hopeton clay loam, 0 to 3 percent slopes____________ Iv Dy
HtB Hopeton clay loam, 3 to 8 percent slopes____________ v D,
HsB Hopeton clay, 3 to 8 percent slopes_________________ v Dig
HvB Hornitos fine sandy loam, 3 to 8 percent slopes______ IX Ts5oap
HvD Hornitos fine sandy loam, 8 to 30 percent slopes_____ IX Loy
HyB Honl'm'to's gravelly fine sandy loam, 3 to 8 percent | IX s—sp
slopes.
HyD Hoxl'nitos gravelly fine sandy loam, 8 to 30 percent | IX L—ap
slopes.
KgB Keyes gravelly clay loam, 0 to 8 percent slopes___.__ \ Dog—sp
KeB Keyes cobbly clay loam, 0 to 8 pereent slopes_.__.__ \% Dya—sp
La Lava and sandstone rockland __ _ _ . ____________l______.__ I8,
MdA Madera sandy loam, 0 to 2 percent slopes___________ \ Cis
MdB Madera sandy loam, 2 to 4 percent slopes_ _ ... ___ \Y Cyg
MaA Madera loam, 0 to 2 percent slopes_ .. ____________ \4 Ciy
MeA Madera-Alamo complex, 0 to 2 percent slopes________ N Cigyng
MkA Meikle elay, 0 to 1 percent slopes_ - _____________.___ 111 Ci—ip
MoA Modesto loam, 0 to 1 percent slopes______________._. 11T A,
MpA Moldesto loam, slightly saline-alkali, 0 to 1 percent | 11T By
slopes.
MmA Modesto clay loam, 0 to 1 percent slopes_..____.._____ 11T Ay
MnA Modesto clay loam, slightly saline-alkali, 0 to 1 per- | III By—ge
cent slopes.
MtA Montpellier coarse sandy loam, 0 to 3 percent slopes__| IIT Dy
MvA Montpellier coarse sandy loam, poorly drained var- | IIT Dyoip
iant, 0 to 1 percent slopes.
MtB Montpellier coarse sandy loam, 3 to 8 percent slopes__{ I1I Dy
MtC Montpellier coarse sandy loam, 8 to 15 percent slopes__} ITI Dy,
MtC2 A/Ionté)eélier coarse sandy loam, 8 to 15 percent slopes, | III Dar—sm
eroded.
MtD2 Montpellier coarse sandy loam, 15 to 30 percent | IIT Dioism

slopes, eroded.

Rating factors—

TFactor | FFactor
A B
(pro- (tex-
file) ture)
100 ‘ 05
"85 95
100 | 70
100 100
83 100
100 100
95 g5
100 95
95 | 100
100 100
90 70
90 90
95 90
90 90
90 90
90 90
100 95
100 100
100 100
100 90
70 100
70 100
70 85
70 83
70 60
30 100
30 100
30 70
30 70
30 65
30 55
BTN 95
35 95
35 100
30 80
70 60
80 100
70 100
80 85
70 80
70 90
70 90
70 90
70 90
70 90
70 90

|
|
i 100
1
|
{

Factor
~

(slope)

100

100
| 100
100
100

100
100

100

100 |

95
’ 95

95 |

100
100
100
100

90

(
|
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X
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80
90
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100
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90

100 |

100

100 |

100
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90
90
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30
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81

— — N = DD [\) 8]

o

[SVREGUE OF VRV

[$33

CTUTOT QIO OI = =

(=)

e W W BN CONH R A G OTWL



S2

SOIL SURVEY SERIES 1957, NO. 20

TasLe 3.—Soil profile groups, natural land types, and Storie indes—Continued

Storie index

‘ 1
| ! Rating factors—
Map Soil Soil Natural
symbol profile ‘ land ‘
} sroup type Factor | Factor | Iractor | Index | Grade
A B acLOL X rating
l | (pro- (tex- } (other ‘
‘ | file) ture) (slopo\ condi-
’ : tions) |
MtD3 Montpellier coarse sandy loam, 15 to 30 percent | TIT | Dyysn 70 90 . 70 ’ 30 22 4
slopes, severely croded. ‘ |
OaA Oakdale sandy loam, 0 to 3 pereent slopes__.________ 1T Ay a5 95 ‘ 100 ‘ 100 90 1
PaA Paulsell clay, 0 to 1 p01 eent slopes___ .. __________ 11T Cy 80 65 100 100 52 3
PcB Pentz cobbly loam, very shallow, 0 to 8 percent slopes_| IX Ls 10 60 | 95 ‘ 100 6 6
PcD Pentz cobbly loam, very shallow, 8 to 30 percent slopes_| I.X g 10 60 80 100 | 5 6
PmB Pentz loam, moderately deep, 3 to 8 percent slopes___| IX I 70 100 ( 90 | 100 | 63 2
PmC Pentz loam, moderately decp, 8 to 15 pereent slopes__| 1X Uy 70 100 0 | 100 56 1 3
PmC2 Pentz loam, moderately deep, 8 to 15 percent slopes, | IX [ DT 70 100 | 80 t 50 ‘ 50 1 3
eroded. ‘
PmD Pentz loam, moderately deep, 15 to 30 percent slopes._| IX DN 70 l 100 } 75 1 95 | 50 3
PmD2 Pentzilodam, moderately deep, 15 to 30 percent slopes, | 1X B 70 100 | 70 70 34 4
croded. |
PoB Pentz sandy loam, 3 to 8 percent slopes.. - _______ HIX K 50 95 90 \ 90 l 38 4
PfB Pentz loam, 3 to 8 percent slopes.___ . _______ IX 10 30 100 90 90 24 4
PfD Pentz loam, 8 to 30 percent slopes_._.______________ | I1X IG5 30 100 80 | 90 ‘ 22 4
PfE Pentz loam, 30 to 45 percent slopes._.. . _________ IX i 20 100 40 90 | 7 6
PeB Pentz gravelly loam, 3 to 8 percent slopes_________._ IX Es 30 | 70 90 90 | 17 5
PeD Pentz gravelly Ioam 8 to 30 percent slopes_......___ IX E; 30 | 70 S0 ‘ 90 15 5
PeF Pentz frlavellv loam, 30 to 75 percent slopes.________ IX Loy 20 ’ 70 30 90 ‘ 4 6
PpB Pentz-Rcdding gravelly loams, 0 to 8 percent slopes._| IX, V Iig 30 70 95 85 17 5
PB Peters elay, 0 t0 8 pereent SIopes. - -~ oo -____ IX Es 40 60 90 90 | 19 5
PtC Peters clay, 8 to 15 percent slopes__._______________ IX D 40 60 85 90 | 18 5
PvB Peters cobblv clay, 0 to 8 percent slopes_ .. _________ IX I 40 50 90 ‘ 90 16 5
PvC Peters cobbly clay, 8 to 15 percent slopes_ - _________ IX I 40 50 85 90 15 5
PxB Peters-Pentz complex; 0 to 8 percent slopes._._______ IX I, Bg oo 18 5
PxC Peters-Pentz complex, 8 to 15 pereent slopes_________ IX 155, T AP | A T | S 16 5
RaA Raynor clay, 0 to 3 percent slopes____._____________ X B, 70 | 60 100 100 42 3
RaB Raynor clay, 3 to 8§ percent slopes . ____________ IX I, 70 60 95 100 40 3
RaC Raynor clay, 8 to 15 percent slopes__ _. . __________ IX L, 70 | 60 90 83 32 4
RhB Raynor cobbly clay, 0 to 8 percent slopes_ _________. X I, 70 50 95 100 33 4
RhC Raynor cobbly eclay, 8to 15 pex cent slopes. o ____ X L, 70 | 50 85 | 100 30 4
RdB Redding gravelly lotlm, 0 to 8 percent slopes_________ \4 Diys—sp 25 | 70 90 | 90 : 14 5
RcB Redding cobbly loam, 0 to 8 percent slopes._._______ A\ Jas_iy 25 | 60 90 90 12 5
RcC Redding cobbly Ioam, 8 to 15 percent slopes.________ \4 32-1p 25 | 60 80 ‘ 90 11 5
Rr Riverwash _ - . _ ol .| PR UEUENSRU SRR [URUPURIPN USSR <5 6
ReA Raocklin sandy loam, 0 to 3 percent slopes_ __________ X,V Doy 50 95 a3 a5 43 3
ReB Rocklin sandy lo nn, 3 to 8 percent slopes___._______ | IX, V Dy; 50 95 90 95 41 3
RkA | Rossi clay loam, moderately saline-alkali, 0to 1 per- | IV B0 om 60 | 85 100 30 15 5
cent slopes. | |
RfA Rossi clay, moderately saline-alkali, 0 to 1 pereent | IV Big—am 60 - 50 100 30 9 6
slopes.
RgA | Rossi clay, strongly salinc-alkali, 0 to 1 percent slopes_| IV Big-ss 60 50 100 15 5 6
RnA Rossi-Waukena complex, modcrately saline-alkali, 0 | IV Bo—sin 60 90 100 30 | 16 5
to 1 percent slopes.
RoA Rossi-Waukena complex, strongly salinc-alkali, 0 to 1 | IV Bys. 60 90 | 100 15 8 6.
percent slopes. |
RyA Ryer loam, 0 to 1 percent slopes_ .- ... ___.___ L IIT ! C, 85 100 100 100 85 1
RvA Ryer clay loam, 0 to 1 pereent slopes__ . ________ 111 | G, 85 83 ‘ 100 100 72 2
RtA Ryer clay, 0 to 1 percent slopes__ - . _________.____ I TIT I Cy 85 65 100 100 55 3
SaA San Joaqum sandy loams, 0 to 3 percent slopes______ A\ Cis 30 | 95 95 90 24 4
SaB San Joaquin sandy loams, 3 to 8 percent slopes_ _____ Y Cuy 30 | 95 90 90 23 4
SmA San Joaquin and Madera soils, 0 to 3 percent slopes__| V Cus 35 | 95 95 90 28 4
Sc Schist roekland - _ __ _ o |eal_. Eny e | <5 G-
SnA Snelling sandy loam, 0to 3 percent slopes___________ 111 C, 90 95 100 100 86 1
SwA Qnelhnﬂ sandy loam poorly drained variant, 0 to 1 | ITI Cooipy 90 95 100 80 68 2
per cent, slopes. ‘
SnB Snelling sandy loam, 3 to 8 percent slopes__.__..____ 11T | G 00 95 90 100 77 2
TgA | Temple silty clay loam, 0 to 1 percent slopes________ 11 By, 95 90 100 30 68 2
ThA Temple silty clay loam, slightly saline, 0 to 1 percent | II Biro-ss 95 90 100 70 60 2
slopes.
TkA Temple silty clay loam, moderately saline, 0 to 1 11 Bi_io—tm 95 90 100 55 47 3
percent slopes.
ThA Temple loam, overwashed, 0 to 1 percent slopcsﬁ_____[ 11 Bi-to 95 100 | 100 80 76 2

Sec footnotes at end of table,
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Tanrue 3.—Soil profile groups, natural land types, and Storte index

Storic index

Rating factors—

41(’001

\
\
\
|
|

AMap Soil Natural
symbol profile land |
group type | Factor
A
(pro- |
file)
i
‘ i
TcA Temple loam, overwashed, slightly saline, 0 to 1 | 11 Bioio-s [ 95
percent slopes.
TdA and | Temple loam, overwashed, moderately saline, 0 to 1 | 11 Bicio—om 95
CnA percent slopes.
TeA Temple silty clay, slightly saline, 0 to 1 percent | II B io—2s ‘ 95
slopes. !
TTA Temple silty elay, moderately saline, 0 to 1 pereent ‘ 11 Bymio—om 95
slopes.
Tx Terrace escarpments__ .. ______.__ ceeo-| Ay
HaB Toomes rocky loam, 0 to 8 porccnt \IOI)Cb ___________ | VII Iis 20
TpA Traver samly Ioam slightly saline-alkali, 0 to 1 | II B, 90
percent slopes. ‘
TrA Traver sandy loam, moderately saline-alkali, 0 to 1 | IT Bioa 90
percent slopes. } 1
TsA | Traver sandy loam, strougly salinc-alkali, 0 to 1 | II Bioa, 90
percent slopes.
TmA | Traver fine sandy loam, slightly salinc-alkali, 0 to 1 ’ 11 Bis, 90
percent slopes.
TnA I Traver fine sandy loam, moderately saline-alkali, 0 to | 11 Bioom 90
‘ 1 percent slopes.
ToA Traver fine sandy loam, strongly saline-alkali, 0 to 1 | I1 Bioza 90
percent slopes.
Tt Tuff voekland . {o . T, .
TuA Tujunga loamy sand, 0 to 3 1)01 cent slopes_ oo __ . 1 As 100
TuB lu]unﬂa loamy san(l 3 to 5 percent slopes. - __ I A; 100
TvA Tujunga sand, 0 to 3 percent stopes_ _______________ 11 As-to 85
WdA \\’Aukuna san(lv loam, slightly salinc-alkali, 0 to 1 IV a—2s 60
pereent slopes.
WeA Waukena sandy loam, moderately saline-atkali, 0 to 1 | TV Bo—pm 60
percent slopes. |
WaA | Waukena fine sandy loam, slightly saline-alkali, 0to 1 | 1V Bys, 60
pereent slopes.
WhbA Waukena fine sandy loam, moderately salinc-atkali, = 1V Bosm 60
0 to 1 percent slopes.
WcA Waukena fine sandy loam, strongly saline-alkali, ‘ v Bo-24 60
0 to 1 percent slopes.
WkB Whiterock silt Toam, 0 to 8 percent slopes___________ VIII Is 25
WhD Whiterock rocky silt loam, 8 to 30 percent slopes___ _| VIIT I 20
WhF Whiterock rocky silt loam, 30 to 60 percent slopes.___| VIII 10 20
WmB Whitney sandy loams, 3 to 8 pereent stopes_ .- .. IX 15 70
WmC | Whitney sandy loams, 8 to 15 pereent slopes_ .- . TX 15, 70
WmD Whitney sandy loams, 15 to 30 pereent slopes_ o ___ - IX 0N 70
WmC2 Whitney sandy loams, 8 to 15 pereent slopes, eroded_ | IX J DR, 70
WinD2 Whitney sandy loams, 15 to 30 pereent slopes, eroded | 1X U —3m 70
WinE2 Whitney sandy loams, 30 to 45 pereent slopes, eroded_| TX Toy s 70
WrA Whitney and Rocklin sandy Joams, 0 to 3 pereent | IX 5 Pesssee
slopes. |
WrB Whitney and Roeklin sandy loams, 3 to 8 pereent ) X Ds;
slopes. |
WrC ‘ Whitney and Rocklin sandy loams, 8 to 13 pereent | 1X ‘ Dy s
. slopes.
Wy A I Wyman loam, 0 to 1 percent slopes__ .. ________.____ 11 A 93
WyA Wyman 101111, moderately deep over gravel, 0 to 1 | 11 | Ay 85
| pereent slopes. |
WtA Wyman clay loam, 0 to 1 percent slopes_ - ... 11 A, 95
YkA Yokobl loam, 0 to 1 pereent slopes____ R \ Cu 35
YoA Yolkohl clay Io.lm 0 to 3 percent slopes_ V Cis 35
ZaB Zaca clay, 3 to 8 percont slopes. ..____ .. . o IX jon 50
ZaC Zaca clay, 8 to 15 pereent slopes - o . o IX 154 50
ZaD | Zaca clay, 15 to 30 pereent slopes. e 1 IX I ‘\ 50

|

TFactor | Index | Grade
[Factor X rating
C ‘ (other |
(slope) | condi-
’ tions)
100 70 67 ! 2
100 50 i 48 L 3
100 | 65 49 | 3
|
100 ' 30 38 4
) 6
05 100 11 5
100 70 . 60 2
100 30 26 | 4
100 15 | 13| 5
100 70 63 2
100 30 | 27 4
|
100 15 14 | 5
_____________________ <5 6
100 95 76 2
95 95 72 2
100 100 43 3
100 60 34 4
100 30 17 5
100 60 36 4
100 30 18 5
100 10 6 6
95 100 | 20 4
30 100 . 10 5
10 100 | 3 6
90 100 | 60 2
80 100 50 3
70 100 47 3
80 | K0 43 3
70 70 33 4
40 85| 23 4
_____________ J 50 I 3
|
____________ 48 3
_____________ 45 3
1001100 ‘ 95 1
100 100 83 1
100 100 | Sl 1
100 90 | 32 4
100 90 ; 27 4
95 100 33 1 4
90 100 1 32 4
75 100 23 4

1 This mapping unit was described under the series name “Ripperdan”
“Soils of Kastern Stanislaus County, California,” (3) and in some other University of California publications.

*On flood plains subject to flooding, the Storie index is 30.

in University of California Soil Survey Report No. 13,
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Natural land types

The soils that are similar in position in the landscape,
surface texture, slope, depth, permeability, drainage, salt
and alkali content, erosion conditions, and microrelief are
placed in five major natural land type groups (see table
3). These are: A, alluvial fans and flood plains; B,
basins; C, lower terraces; D, higher terraces; and I, up-
lands, Surface texture, subsoil density, depth, and broad
slope groups are shown by subscripts. For example, A,
means that the soil so designated occupies an alluvial fan
and has a medium-textured surface soil and a deep, per-
meable profile; Bis.,, means that the soil oceupies a basin
position (B), has a medium-textured surface underlain
by a hardpan (subscript 12), and contains a strong
amount of alkali (subscript 2a). TFurther explanation of
the symbols is given in “Real Property Appraisal Memo-
randum, Part IV, Rural Appraisal” (pages 8 through 31),
issued November 20, 1940, by the State Board of Equaliza-
tion, Division of Assessment Standards, Sacramento,
Calif. Natural land type groupings are included in ta-
ble 3 for the benefit of appraisers using this classification
for tax appraisal purposes.

Storie index ratings and soil grades

The Storie index ratings (see table 3) provide a com-
parative evaluation of the general suitability of the soils
for agriculture (74). They are based on four factors that
represent the inherent characteristics and qualities of the
soils, Tach factor is rated or evaluated separately in
terms of percentage of the ideal, or 100 percent.

Factor A—Profile characteristics. TFactor A expresses
relative favorability of the profile to the growth of plant
roots. Soils that have a deep, friable profile are rated 100
percent. Those that have a dense clay layer or a hardpan
or are shallow over bedrock are rated less than 100 percent.
The rating depends upon the extent to which root
penetration is hmited.

Factor B—Texture of the surface soil. TFactor B is
rated according to the texture of the surface soil, which is
Important in determining how easily the soil can be
worked and how easily crops can be established. The
moderately coarse and medium textures—fine sandy loam,
loam, and silt Joam—are the most favorable and are rated
as 100 percent. The coarser and finer textures are rated
less than 100 percent.

Factor C—Slope. Factor C is particularly important if
the soil 1s irrigated. Smooth, very gently sloping soils
are rated 100 percent. The rating decreases as the slope
increases.

Lactor X—Other conditions. Tactor X is used to eval-
uate any limitations on the use of the soil, such as imper-
tect or poor drainage, salts or alkali, erosion, low natural
fertility, or unfavorable microrelief. If more than one
limitation exists, the values for each are multiplied
together to get the rating for the X factor.

The index is obtained by multiplying together the
values of the four factors. AXBXCXX=Storie index.

The Storie index is calculated on the basis of soil prop-
erties and qualities alone. Land values, climate, location,
markets, and other economic factors are not taken into
account.

The soils are arranged in grades according to their
suitability for general intensive agriculture, as shown by

their Storie index ratings.
in index ratings follow.

The six grades and their range

Range in
index ratings

Grade 1. 80 to 100
Grade 2_________ . G0 to 79
Grade 3. 40 to 29
Grade 4__._. ____ . _________________._ 20 to 39
Grade 3 10 to 19
Grade 6_____ ____ ol Less than 10

Soils of grades 1 and 2 are suitable for a fairly wide
range of crops and have few special management needs.
Soils of grade 3 are suited to few crops ov to special crops.

Soils of grade 4 have a narrow range of agricultural
possibilities. If used for crops, they are exacting in man-
agement requirements. Soils of grade 5 are generally
suited only to range. Soils of grade 6 are generally non-
agricultural; they furnish less grazing than the soils of
grade 5.

Capability Groups

Capability grouping is a system of classification that
shows the relative suitability of soils for crops, grazing,
forestry, and wildlife. It is a practical grouping based
on the needs, limitations, and risks of damage to the soils
and also on their response to management. There are
three levels above the soil mapping unit in this grouping—
the capability unit, the subelass, and the class.

The capability unit, which can also be called a manage-
ment group of soils, is the first level in which kinds of
soils are grouped in this system. A capability unit is
ordinarily a group of soils that are similar in management
needs, in risk of damage, and in general suitability for
use. It can consist of just one soil.

The next broader grouping, the subclass, indicates the
dominant kind of limitation. The letter symbol ¢ means
that the main limiting factor is risk of erosion if the plant
cover is not maintained. The symbo! w means that excess
water retards plant growth or interferes with cultivation.
The symbol s means that the soils are shallow, droughty,
or low in fertiilty.

The broadest grouping, the class, is identified by Roman
numerals. All the soils in one class have limitations and
management problems of about the same degree, but they
can be of different kinds. There are eight of these general
classes in this system. All of the classes, except class 1,
may have one or more subclasses.

In classes I, 11, and IIT are soils that are suitable for
annual or periodic cultivation of the usual annual or
short-lived crops.  Soils in some of the other classes, how-
ever, are well suited to certain special crops, and to some
fruit, nut, or ornamental plants,

Class T soils are those that have the widest range of use
and the least risk of damage. They are level or nearly
level, productive, well drained, and easy to work. They
can be cultivated with almost no risk of erosion and will
remain productive if managed with normal care.

Class IT soils can be cultivated regularly, but they do
not have quite so wide a range of suitability as class I
soils.  Some class 11 soils are gently sloping and, conse-
quently, need moderate care to prevent erosion. Other
soils in class TT may be slightly droughty, slightly wet, or
somewhat limited in depth.
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Class I1IT soils can be cropped regularly, but they have
a narrower range of use. They need more careful man-
agement than the soils of class I'L.

In class IV are soils that should be cultivated only under
very careful management; for many soils this means only
occasionally in a system that includes several years of hay
or other protective crops.

In classes V, VI, and VII are soils that normally should
not be cultivated for annual or short-lived crops but that
can be used for pasture, for woodland, or for plants that
shelter wildlife. Some of the soils in these classes, with
substantial landforming or reclamation treatment, can be
made suitable for special crops, or even changed to another
capability class.

Class V soils are nearly level or gently sloping and are
not likely to erode, but they are droughty, wet, low in
fertility, or otherwise unsuitable for cultivation. There
are none in this Area.

Class VT soils have severe limitations that make them
generally unsuited to cultivation and limit their use
largely to pasture, or range, woodland, or wildlife. Some
soilsin class VI can, without damage, be cultivated enough
so that fruit trees, forest trees, or ornamental plants can
be set out or pasture crops seeded.

Class VII soils are more limited than elass VI, and, as a
rule, provide only poor to fair yields of forage. Yields
of forest products may be fair to high. The soils have
characteristics that severely limit their use for pasture
and, in some places, for woodland.

In class VIII are soils that have practically no agri-
cultural use. Some areas have value for watershed pro-
tection, wildlife shelter, or scenery.

The soils of the surveyed area have been placed in the
capability classes, subclasses, and units as shown in the
list that follows. A capability unit is usually a group of
soils, similar in the main features that affect their use,
conservation, and responses to management, within one
capability class and subelass.

Capability units in California are given numbers that
suggest the chief kind of limitation responsible for place-
ment of the soils i the capability class and subclass. For
this reason, some of the units within the subeclasses are not
numbered consecutively, and their symbols are a partial
key to some of the soil features. The numerals used to
designate units within the classes and subclasses are these:

1. An erosion hazard, actual or pofential.

2. A problem or limitation caused by wetness.

3. A problem or limitation caused by limited soil depth.

4. A problem or limitation caused by coarse soil texture, ex-
cessive gravel, or rock outerop.

5. A problem or limitation caused by fine soil texture.

G. A problem or limitation cansed by excessive salt or alkali.

7. A problem or limitation caused by slow subsoil permea-

bility.
8. A problem or limitation caused by salt and alkali, along
with shallow soil.
9. A problem or limitation cansed by low inherent fertility
or low fertility as a result of erosion.
The capability classes, subclasses, and units in the Area
are as follows:

Class I.—Soils that are very good for crops and have few
limitations that restrict their use.

Unit I-1.—Very deep, moderately coarse to mod-
erately fine textured, permeable, nearly level,
well-drained soils of the recent alluvial fans
and flood plains.

Class II.—Soils that have some limitations that reduce
the choice of plants or that require some conservation
practices.

Subclass ITe.—Soils that are likely to erode if not
protected.

Unit ITe-1.—Very deep, moderately coarse tex-
tured, well-drained, gently sloping soils of the
alluvial fans and flood plams.

Subelass ITw.—Soils that have moderate limitations
because of excess water,

Unit ITw-2.—Imperfectly to poorly drained, very
deep, moderately coarse to moderately fine tex-
tured, permeable soils of the alluvial fans and
flood plains.

Unit ITw-3.—Imperfectly drained, moderately
deep to deep, moderately coarse textured soils
of the alluvial fans and flood plains.

Subclass IIs.—Soils that have moderate limitations
because of depth, low water-holding capacity, or
salts and alkali.

Unit ITs-3.—Deep, well drained to moderately
well drained, moderately coarse to moderately
fine textured soils of the alluvial fans.

Units ITs-6.—Slightly saline-alkali, very deep,
moderately coarse to medium textured, moder-
ately well drained soils of the alluvial fans and
flood plains.

Unit ITs-7.—Moderately slowly to slowly perme-
able, very deep, well-drained, moderately
coarse to moderately fine textured soils of the
low terraces.

Class ITT.—Soils that have severe limitations that reduce
the choice of plants, or that require special conservation
practices, or both.

Subelass ITTe—Soils that arve subject to severe erosion
if they are tilled and not protected.

Unit IITe-1.—Gently sloping to sloping, moder-
ately deep, moderately coarse to medium tex-
tured, moderately permeable soils of the older
terraces.

Unit ITIe—4.—Coarse-textured, moderately deep
to very deep, well to excessively drained, very
rapidly permeable soils of the flood plains and
wind-modified alluvial fans.

Subclass ITTw.—Soils that are severely limited by ex-
cess water.

Unit IIIw-3.—Poorly drained, moderately deep
to very deep, moderately coarse to medium tex-
tured soils of alluvial fans and flood plains.

Unit IITw—4—TImperfectly to poorly drained,
coarse-textured, moderately deep soils of the
wind-modified alluvial fans.

Unit ITIw-5.—Imperfectly and poorly drained,
fine-textured, slowly and very slowly perme-
able soils of the basins and old terraces.

Unit IITw—6.—Imperfectly to very poorly drain-
ed, slightly to moderately saline or saline-
alkali, very deep, slowly to moderately rapidly
permeable soils of the basins.

Subelass 1IIs.—Soils severely limited by restricted
depth, low moisture-holding capacity, fine-texture,
salt and alkali, or a combination of these.
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Unit ITTs-3.—Moderately deep, well-drained,
moderately coarse to moderately fine textured
soils of the alluvial fans.

Unit I1Ts—4.—>Moderately coarse textured, very
deep, moderately rapidly to very rapidly per-
meable soils of the recent alluvial fans and
flood plains.

Unit ITIs-5.—Fine-textured, well-drained, slow-
ly to very slowly permeable soils of the terraces
and low foothills.

Unit ITTs-6.—Moderately saline-alkali, moder-
ately well drained, very deep, moderately
coarse textured soils of the alluvial fans and
flood plains.

Unit IITs-8.—Shallow, slightly saline-alkali,
moderately coarse textured, moderately deep
soils of the basins and low terraces.

Class TV.—Soils with very severe limitations that restrict
the choice of plants, require very careful management,
or both.

Subelass TVe.—Soils very severely limited by risk of
erosion if not protected.

Unit I'Ve-1.—Rolling, moderately deep, medium
or moderately coarse textured, moderately per-
meable soils of the older terraces.

Unit I'Ve-3.—Shallow, moderately slowly to very
slowly permeable, moderately coarse to medium
textured soils of older alluvial fans and
terraces.

Unit IVe-4.—Coarse-textured, excessively drain-
ed, very deep, very rapidly permeable soils of
the flood plains and wind-modified fans,

Unit IVe-5—Ifine-textured, sloping to hilly,
well-drained, shallow to moderately deep soils
of the uplands.

Subclass I'Vw.—Soils very severely limited by excess
water.

Unit I'Vw—4.—TImperfectly to very poorly drain-
ed, moderately deep to very deep soils of the
wind-modified alluvial fans.

Unit IVw—6.—Poorly drained, moderately sa-
line-alkali, moderately fine textured, shallow
to moderately deep soils of the basins.

Subclass IVs—Soils very severely limited by salts
and alkali, restricted soil depth, or hoth.

Unit IVs-3.—Shallow, moderately coarse to
moderately fine textured, well-drained soils of
the terraces and uplands.

Unit IVs-6—Strongly saline-alkali, moderately
coarse textured, well-drained soils of the hasins.

Unit IVs-8.—Shallow, moderately saline-alkali,
moderately coarse textured, very slowly perme-
able soils of the basins and low terraces.

Class V.—Soils not likely to erode that have other limita-
tions, impractical to remove, without major reclamation,
that limit their use largely to pasture, or range, wood-
land, or wildlife food and cover. (There are no Class V
soils in the ICastern Stanislaus Area.)

Class VI.—Soils with severe limitations that make them
generally unsuitable for cultivation and that limit their
use largely to pasture or range, woodland, or wildlife
food and cover.

1957, NO. 20

Subelass VIe—Soils severely limited by hazard of
€rosion.

Unit VIe-3.—Shallow, moderately coarse to fine
textured, moderately to slowly permeable, roll-
ing to hilly soils of the foothills and dissected
terraces.

Unit  VIe-4.—Moderately deep, moderately
coarse textured soils of the rolling foothills.

Unit VIe-9.—Shallow, moderately coarse to me-
dium textured, slowly to very slowly permeable,
rolling to hilly soils of the dissected terraces.

Subclass VIw.-—Sotls severely limited by excess
water.

Unit VIw-8.—Poorly drained, moderately to
strongly saline-alkali, very slowly permeable
soils of the basins.

Subelass VIs.—Soils unsuited to cultivation because
of restricted depth and salts and alkali.

Unit VIs-8.—Shallow, strongly saline-alkali,
moderately coarse textured soils of the low ter-
races and basins.

Class VII.—Soils that have very severe limitations that
make them unsuitable for cultivation without major
reclamation and that restrict their use largely to graz-
g, woodland, or wildlife.

Subelass VITe.—Soils very severely limited by visk of
erosion if not protected.

Unit VITe-3.—Very shallow to shallow, rolling
to steep soils of the uplands and dissected
terraces.

Unit VITe-9.—Shallow to very shallow, undulat-
ing to steep, well to somewhat excessively
drained, moderately coarse and medium tex-
tured soils of the uplands and dissected old
alluvial fans.

Class VIIT.—Soils and land types with limitations that
preclude their use, without major reclamation, for com-
mercial plants and restrict their use to vecreation, wild-
life, water supply, or esthetic purposes.

Subclass VIIIs.—ILand types, mostly rock or rock
fragments.

Unit VIIIs-1.—Nonagricultural miscellaneous
land types.

Diseussions of management for each of the capability
units in the Iastern Stanislaus Area follow.
Capability unit I1-1

In this unit are very deep, moderately coarse to moder-
ately fine textured, permeable, nearly Jevel, well-drained
soils of the recent alluvial fans and flood plains. These
are the best agrieultural soils in the Area and present
few limitations to use and management. They are sandy
loams to clay loams, more than 4 feet deep. The ITan-
ford soils, deep over silt, are not so permeable as the
other soils, but the silt is penetrated by roots and moisture.

The soils in thisunit are— :

(GrA) Greenfield fine sandy loam, 0 to 3 percent slopes.

(GsA) Greenfield sandy loam, 0 to 3 percent slopes.

(HbA) Hanford fine sandy loam, 0 to 3 percent slopes.

(HdA) Hanford sandy loam, 0 to 3 percent slopes.

(HbpA) Hanford fine sandy loam, moderately deep over
silt, 0 to 1 perecent slopes.

(HbsA) Hanford fine sandy loam, deep over silt, 0 to 1

pereent slopes,
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(HdsA) Hanford, sandy loam, deep over silt, 0 to 1 percent
slopes.

(HeA) Hanford very fine sandy loam, 0 to 1 percent slopes.

(HoA) Honeut fine sandy loam, 0 to 1 percent slopes.

(HpA) Honcut, loam, 0 to I percent slopes.

(HrA) Honecut sandy loam, 0 to 1 percent slopes.

(HnA) Honcut elay loam, 0 to 1 pereent slopes.

(OaA) Oakdale sandy loam, 0 to 3 percent slopes.

(WtA) Wyman clay loam, 0 to 1 percent slopes.

(WvA) Wyman loam, 0 to 1 percent slopes.

Use and management—These soils are suitable for all
crops that arve adapted to the climate and that require
good drainage. These crops include row and field crops,
deciduous fruits and nuts, grapes, and pasture.

These soils are comparatively high in mineral nutri-
ents, but both the organic-matter content and nitrogen
content are low. Nonleguminous plants will respond to
nitrogen, and legumes will banefit in quality, if not in
yields, from phosphorus aud probably sulfur. Potash is
generally adequate for most crops; but potatoes, and per-
haps other specialty crops, respond to potash at the higher
levels of management. Generally no minor elements are
known to be defictent, but in some places there is evidence
of zine and manganese deficiency, especially for almonds
and peaches.

The use of green-manuve crops, crop rotations, and crop
residues helps maintain organic-matter content and good
structure.  Ifxcessive irrigation causes water loss and
leaching of the soils and should be avoided. Excessive
cultivation, and cultivation when the soils are wet, can
cause plowsole formation and reduced inflitration of water.

These soils requive little leveling. Where needed, how-
ever, leveling can be done with few or no lasting injurious
effects.

If the soils are reasonably well managed, erosion is not
a problem. If improperly handled, however, some of the
coarser textured soils are susceptible to blowing.

Capability unit Ile-1

The soils in this unit are very deep, moderately coarse
textured, well drained, and gently sloping. They are on
the alluvial fans and flood plains. These soils are similar
to those in capability unit J-1, except that they have mod-
erate limitations because of slope and rigk of erosion.

The soils in this unit are—

(GsB) Greenfield sandy loam, 3 to S8 percent slopes.
(HdB) IIanford sandy loam, 3 to 8 percent slopes.
(SnB) Snelling sandy loani, 3 to 8 percent slopes.

Use and management.-—These soils are suitable for row
and field crops, deciduons fruits and nuts, grapes, and
pasture.

The irrigation of slopes and the hazard of erosion cause
minor management problems. Cross-slope farming, crop
mulches, and cover crops control sheet erosion. Irriga-
tion water should be carefully applied, generally by con-
tour or sprinkler irrigation. If these methods are used,
water has more time to enter the soils and erosion and
runofl’ are reduced. Deep cuts may be made in leveling
o in smoothing irregularities in slope without lasting
injurious effects.

Use of fertilizer and practices for the maintenance of
productivity and organic matter are the same as for the
soils In capability unit I-1.

>0
N |

Capability unit Iw-2

In this unit arve imperfectly to poorly drained, very
deep, moderately coarse to moderately fine textured, per-
meable soils of the alluvial fans and flood plains. These
soils have moderate limitations because of wetness. The
water table fluctuates, but it is within 5 feet of the surface
part of the year. The soils of this unit are nearly level
sandy loams to silty clay loams, more than 5 feet deep.
Some of these soils have a slight saline or saline-alkali

problem. .
The soils in this unit are—
(CcA) Columbia fine sandy loam, 0 to 1 percent slopes.
(CeA) Columbia loam, 0 to 1 percent slopes.
(CfA) Columbia silt loam, 0 to | percent slopes.
(CgA) Columbia silt loam, slightly saline, 0 to 1 percent
slopes.
(CkA) Columbia silt loam, moderately deep over Temple
soils, 0 to 1 percent slopes.
(CmA) Columbia silt loam, moderately deep over Temple
soils, slightly saline, 0 to 1 percent slopes.
(CoA) Columbia silty clay loam, slightly saline, 0 to 1
pereent  slopes.
(CpA) Columbia soils, 0 to 1 percent slopes.
(GfA) Grangeville fine sandy loam, 0 to 1 percent slopes.
(GgA) Grangeville fine sandy loam, slightly saline-alkali,
0 to 1 percent slopes.
(GhA) Grangeville sandy loam, 0 to 1 percent slopes.
(GkA) Grangeville sandy loam, slightly saline-alkali, 0 to
1 percent slopes.
(GmA) Grangeville very fine sandy loam, 0 to 1 percent
slopes.
(GnA) Grangeville very fine sandy loam, slightly saline-
alkali, 0 to 1 percent slopes.
(HddA) Hanford sandy loam, poorly drained variant, 0 to 1
percent slopes.
(TgA) Tenple silty clay loam, 0 to 1 pereent slopes.
(Tha) Temple silby clay loam, slightly saline, 0 to 1
percent slopes.
(ThA) Temple loam, overwashed, 0 to 1 pereent slopes.
(TecA) Temple loam, overwashed, slightly saline, 0 to 1

percent slopes.

Use and inanagement.—These soils are suitable for row
and field crops, grain, and pasture.  Orchards are not well
suited to these soils, and alfalfa may be unfavorably
affected.

The water table may be controlled by use of deep, open
or tile drains. Irrigation water should he applied cave-
fully to prevent the occurrence of a perched water table
and waterlogging. Provisions should be made for the
disposal of excess surface water.

The soils are moderately high to high in natural fer-
tility. The supplies of organie matter and nitrogen are
somewhat greater than for the soils of capability unit I-1.
Nonleguminous crops will respond to nitrogen. Phos-
phorus, and possibly sulfur, will improve the quality 1f
not. the yields of legumes. Potash generally is not needed
for most crops, but it may benefit potatoes or other spe-
cialty crops. Use of green-manure crops, crop residues,
and crop rotations will help maintain the supply of or-
ganie matter and good structure.

Capability unit Iw-3

This capability unit consists of imperfectly drained,
moderately deep to deep, moderately coarse textured soils
of the alluvial fans and flood plains. These soils have
moderate limitations because of wetness and restricted
depth. They consist of more recent alluvial fan material
over finer textured, more slowly permeable material. The
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overlying material varies in thickness, which ranges from
about 24 to 60 inches and averages from 30 to 40 inches
i most places. This material is more coarsely textured,
is more rapidly permeable, and has a lower water-holding
capacity than the material of the underlying substratuni.
The underlying material is composed of stratified silt and
very fine sand that may be weakly cemented with lime.
Some of the soils in this unit have a slight saline-alkali

problem.

The soils in this unit are—
(DmA) Dinuba fine sandy loam, 0 to 1 pereent slopes.
(DoA) Dinuba fine sandy loam, deep, ( to 1 percent slopes.
(DpA) Dinuba fine sandy loam, slightly saline-alkali, 0 to 1

percent slopes.

(DtA) Dinuba sandy loam, deep, 0 to 1 percent slopes.
(DrA) Dinuba sandy loam, 0 to 1 percent slopes.
(DwA) Dinuba sandy loam, slightly saline-alkali, 0 to 1

percent slopes.

Use and management—Crops adapted to the climate
do well on these soils. The range of use, however, is re-
stricted by the depth of the soil and the risk of a perched
water table and waterlogging. Row crops, grain, and ir-
rigated pasture are suitable. The longer lived, deeper
rooted deciduous fruit and nut crops are generally not
well suited. Alfalfa may be unfavorably affected.

These soils are not suited to subsurface drainage, be-
cause of the slowly permeable underlying material. Ir-
rigation water should be applied carefully to prevent a
temporarily high or perched water table. Frequent, light
amounts of water are advisable. Provisions should be
made for the disposal of excess surface water.

The soils are low to moderately high in mineral fertility.
The supplies of organic matter and nitrogen, however, are
low. Nonleguminous crops will respond to nitrogen. Le-
gumes benefit from phosphorus and possibly sulfur. Po-
tash generally is not needed for most crops, but it may
benefit potatoes or other specialty crops. The supply of
organic matter and the soil structure may be maintained
by use of green-manure crops, crop rotations, and crop
residues. The soils that are slightly saline-alkali should
be treated with gypsum; careful leaching should follow.

These soils do not require much leveling. Where needed,
however, leveling generally can be done without lasting
injurious effects.

Capability unit IIs-3

This unit is made up of deep, well drained to moderately
well drained, moderately coarse to moderately fine tex-
tured soils of the alluvial fans. Use of these soils is mod-
erately limited by their restricted depth. These soils are
similar to those 1 capability unit I-1, but are underlain
at 36 to 60 inches by an unrelated hardpan or semicon-
solidated substratum. They range in texture from sandy
loam to clay loam. Permeability is moderate to niod-
erately slow down to the hardpan or substratum then it is
very slow, Slopes are very gentle, and the erosion hazard
is slight.

The soils in this unit are—

(BcA) Bear Creek clay loam, 0 to 3 percent slopes.

(BgA) Bear Creek gravelly loam, 0 to 3 percent slopes.

(BmA) Bear Creek loam, 0 to 3 percent slopes.

(GvA) Greenficld sandy loam, deep over hardpan, 0 to 3
percent slopes.

(HdpA) Hanford sandy loam, moderately deep over silt, 0

to 1 percent slopes.

Use and management—Except for deep-rooted orchard
crops, the same crops are suitable for the soils of this unit
as for those of capability unit I-1. The soils of this unit
require similar but more careful management. Because
of the slow permeability in the hardpan and substratum,
careful use of irrigation water is essential to prevent
waterlogging and the formation of a perched water table.
Frequent and light applications of water are advisable.

Excessive leveling is generally not needed. Moderate
cuts can be made without harmful effects. Irosion is not
a problem, but some of the coarser textured soils can be
damaged by wind if they are improperly handled. Other
management practices, including use of fertilizer and the
maintenance of organic matter and structure, are the same
as for capability unit I-1.

Capability unit IIs-6

This unit consists of slightly saline-alkali, very deep,
moderately coarse to medium textured, moderately well
drained soils of the alluvial faus and flood plains. Be-
cause these soils are slightly saline-alkali, they have mod-
erate limitations, The salts and alkali are throughout the
subsoil and affect up to 20 percent of the surface soil.
The surface soil ranges in texture from sandy loam to clay
loam. These soils have very gentle slopes.  Runoff is very
slow. Internal drainage is moderately slow to very slow.
The erosion hazard is slight.

The soils in this unit are—

(CbhA) Chualar sandy loam, slightly saline-alkali, 0 to 3
percent slopes.

(MnA) Modesto clay loam, slightly saline-alkali, 0 to 1
percent slopes.

(MpA) Modesto loam, slightly saline-alkali, 0 to 1 percent
slopes.

(TmA) Traver fine sandy loam, slightly saline-alkali, 0 to 1
pereent slopes.

(TpA) Traver sandy loam, slightly saline-alkali, 0 to 1

percent slopes.

Use and management.—These soils are suitable for crops
that are tolerant of slightly saline-alkali conditions.
Grapes, fruits, nuts, beans, and other less tolerant crops
are poorly snited. These crops grow unevenly on these
soils, are short lived, and are less productive.

Practices for reclamation of saline-alkali areas should
be used on these soils. Application of organic matter and
gypsum, along with leaching, should improve the surface
soil. The reduction of salts and alkali in the subsoil is
more diflicult, and improvement will be more gradual.

Proper irrigation and tail-water disposal are important.
The soils should be carefully leveled, and surface drainage
should be provided. Gypsum should he applied before
planting the crop. Iixcept for periodic deep leaching, fre-
quent light irrigations are most suitable for improving
these soils.

Mineral fertility is low. Nonlegumes will respond to
nitrogen, and legcumes will respond to phosphate and pos-
sibly sulfur. The use of green-manure crops, crop rota-
tions, crop residue, and manure helps maintain organic-
matter content and good strncture.

Capability unit I1s-7

This unit consists of moderately slowly to slowly per-
meable, very deep, well-drained, moderately coarse to
moderately fine textured soils of the low terraces. These
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soils have moderate limitations because of the moderately
slow to slow permeahility of the subsoil. They are on
gently sloping, older alluvial fans and terraces. Runoft
1s good, but the subsoil has slow drainage because it is
clayey. Thereisaslight erosion hazard.

The soils in this unit are-—

(CaA) Chualar sandy loam, 0 to 3 percent slopes.
(MmA) Modesto clay loam, 0 to 1 percent slopes.
(MoA) Modesto loam, 0 to 1 percent slopes.
(RvA) Ryer clay loam, 0 to 1 pereent slopes.
(RyA) Ryer loam, 0 to 1 percent slopes.

(SnA) Snelling sandy loam, 0 to 3 percent slopes.

Use and management.—DBecause of the clayey subsoil,
these soils are best suited to grain, row and field crops,
pasture, and other shallow-rooted crops.

The soils of this unit are lower in organic matter, nitro-
gen, and mineral fertility than the soils in capability unit
I-1. Irrigated crops other than legumes respond to nitro-
gen, and legumes respond to phosphorus and sulfur. Dry-
farmed grain responds to nitrogen and phosphorus.
Range plants produce the best yields where nitrogen and
phosphate fertilizers are applied. Legumes are possibly
benefited by sulfur. Potash is generally adequate, but
speclalty crops, such as potatoes, ave likely to respond to
potash at the highest levels of management. Use of green-
manure crops, crop rotations, and erop residues helps main-
tain organic matter and soil structure. o

Irrigation water should be applied carvefully to prevent
waterlogging and a perched water table, ISxcessive cul-
tivation, particularly when the soils are wet, causes the
formation of a plowsole and water infiltration problems.

These soils do not require much leveling. Where needed,
however, leveling can be done with few or no lasting
injurious effects.

Capability unit Ille-1

In this unit ave gently sloping to sloping, moderately
deep, moderately coarse to medium textured, moderately
permeable soils of the older terraces. These soils are on
the more sloping and dissected, weakly consolidated tetv-
race deposits. The erosion hazard caused by slope se-
verely Timits their use. These soils are well drained and
have moderate to moderately slow permeability.

The soils in this unit are—

(PmB) Pentz loam, moderately deep, 3 to 8 percent slopes.

(WmB) Whitney sandy loams, 3 to 8 percent slopes.

(WrA) Whitney and Roeklin sandy loams, 0 to 3 percent
slapes.

(WrB) Whitney and Rocklin sandy loams, 3 to 8 percent
slopes.

Use and management.—These soils are suitable for ir-
rigated grain, for row and field crops, for pasture, and
possibly for grapes. They are not suited to deep-rooted
deciduous fruit and nut crops. At present they are prin-
cipally used for dry-farmed grain and range. If irriga-
tion water is available, these soils are suited to all crops
that require a moderate rooting depth.

The soils in this unit should be in permanent cover 50
percent of the time. If they are culfivated continuously,
they should be protected from erosion by use of cross-slope
cultivation, cover crops, and crop residues. Irrigation
water should be applied carefully, either by sprinkler or
contour irrigation, to avoid erosion and to conserve
moisture.

Mineral fertility is moderate to low, and the organic-
matter content and nitrogen content are low. Dry-
farmed grain and range respond to nitrogen and phos-
phorus. Legumes benefit from sulfur. Irrigated crops
other than legumes respond to nitrogen, and legumes
respond to phosphorus and sulfur. Green-manure crops,
crop rotations, and crop residues help maintain organic
matter and soil structure.

If used for range, these soils should be managed like
the soils in capability unit VIe—4.

Capability unit Ille—4

In this unit are coarse-textured, moderately deep to
very deep, well to excessively drained, very rapidly per-
meable soils of the flood plains and wind-modified alluvial
fans. These soils are severely limited because they are
coarse textured and subject to erosion. They are droughty
and moderate to low in mineral fertility. Some of the
soils are underlain by a silty substratum or by clay.

Columbia soils, channeled, 6 to 8 percent slopes, are in-
cluded in this gronp because of slope, texture, and erosion
hazard. They are imperfectly drained. When leveled,
they are included in capability unit ITw—2. The soils in
this unit are—

(CsB) Columbia soils, channeled, 0 to S percent slopes.

(DeA) Delhi loamy sand, 0 to 3 percent slopes.

(DeB) Delhi loamy sand, 3 to 8 percent slopes.

(DfA) Delhi loamy sand, moderately deep over clay, 0 to 3
pereent slopes.

(DgA) Delhi loamy sand, silty substratum, 0 to 3 percent
slopes.

(TuA) Tujunga loamy sand, 0 to 3 percent slopes.

(TuB) Tujunga loamy sand, 3 to 5 percent slopes.

Use ond management.—Except for the Delhi soils,
which are underlain by clay, and the Columbia soils,
which are subject to overflow, these soils are suitable for
orchards, vineyards, alfalfa, and row and field crops.

Wind erosion is a severe hazard on exposed or improp-
erly managed soils. Cover crops and crop residues used
as a mulch help to reduce the hazard. Water erosion is a
hazard on irrigated soils that have slopes of 3 to 8 percent.
It can be controlled by irrigation with sprinklers or by
using low heads and short runs with furrows or borders.
Irrigation by one of these methods will also reduce water
loss and the leaching of plant nutrients.

These soils are low In mineral fertility. They are
especially low in organic matfer and nitrogen. Minor ele-
ments many crops need are lacking. Nonlegumes respond
to nitrogen, and legumes to phosphorus and sulfur, Spe-
cialty crops, such as potatoes, respond to potash at the
higher levels of management. Split applications of ferti-
lizer give the best results. Of the minor elements, zine 1s
deficient for grapes, deciduous fruits, and nuts. There
may also be deficiencies in manganese and other minor
elements. The supply of organic matter may be maln-
tained by wusing Imanure, green-manure crops, crop
rotations, and crop residues.

Leveling ordinarily eliminates much of the difference in
slope. Deep cuts may be made without lasting injurious
effects, except for those soils underlain by a silty
substratum or by clay.

If sprinkler irrigation is used, deep leaching can be
controlled. This method will therefore best conserve
moisture and nutrients.
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A number of areas of these soils occur as long, narrow
stringers through areas of finer textuved soils. If pos-
sible, fields should be arranged so that these droughty
soils may be 1rrigated separately, preferably by sprinkler.

Capability unit I1Iw-3

In this unit are poorly drained, moderately deep to very
deep, moderately coarse to medium textured soils of allu-
vial faus and flood plains. These soils are severely limited
by wetness and restricted depth. They have a clayey sub-
soil or are underlain by silt or a hardpan. They ave on
fow-lying areas that remain wet for long periods. The
poor drainage is caused partly by a high water table and
partly by the slowly permeable subsoil or substratun.
The Columbia soil is slightly saline-alkali.

The soils in this unit are—

(Cha) Columbia silt loam, moderately deep over Ifresno
soils, slightly saline-alkali, 0 to I percent slopes.

(DuA) Dinuba sandy loam, poorly draincd variant, 0 to 1
percent slopes.

(MvA) Montpellier coarse sandy loam, poorly drained
variant, 00 to [ percent slopes.

(SwA) Snelling sandy loan, poorly drained variant, 0 to 1

percent slopes.

Use and management.—These soils are suitable for row
erops, grain, and pasture. Orchard crops and other deep-
vooted crops are not suitable.

Surface drainage is needed to handle surplus water.
These soils are not suitable for deep drainage because they
have a slowly permeable subsoil or substratun.

Leveling should be done with care. Shallow cuts may
reduce the eflective rooting depth, and deeper cuts may
expose the clayey subsoil, silt, or hardpan.

Other management practices for these soils are the same
as those outlined for the soils in capability unit TTw-2.

Capability unit I1Iw-4

This unit consists of imperfectly to poorly drained,
coarse-textured, moderately deep soils of the wind-modi-
fied alluvial fans. These soils are severely limited by poor
drainage, restricted depth, and coarse texture. They are
in depressions and low-lying areas that are affected by a
fluctun’ing high water table mueh of the year. The sur-
face soils are sand and loamy sand; they are underlain by
an unrelated silty substratum, wlhich makes drainage difli-
cult.  When the surface soils dry, they are subject to
severe wind erosion if left without cover. One soil iu thig
unit is slightly saline-alkali.

The soils in this unit are—

(HfA) llillmar loamy sand, 0 to | percent slopes.

(H{dA) Hilmar loamy sand, deep, 0 to | percent slopes.

(HkbA) Hilmar loamy sand, slightly saline-alkali, 0 to 1
pereent slopes.

(HmA) Hilmar sand, 0 to 3 percent slopes.

Use and management.—These solls are suitable for pas-
ture, grain, and row cropz. Deep-rooted crops, such as
orchard crops and alf 1lfa, are not suitable.

Drainage can be improved by lowering the water table
with drainage pumps. Irrigation water should be applied
carefully to avoid raising the water table. Iixcess water
should be removed by surface drainage. Aveas that are
slightly saline-alkali shonld be treated with gypsum and
leached after drainage has been established.

The depressions are often filled with material from
higher areas by leveling. These depressions should be
cleared of grass, reeds, and tules before leveling,

Other management practices for these soils are the same
as those for the soils in capability unit I1Te-4.

Capability unit IHIw-5

This unit consists of impertectly and poorly drained,
fine-textured, slowly and very slowly permeable soils of
the basing and old terraces. Impevfect and poor drainage
and fine texture generally limit the use of these soils. The
Paulsell, Meikle, and Alamo soils are in basins or de-
pressions in the older fans and terraces. The Meikle and
Alamo soils are without normal external drainage, but
the Paulsell soil is usually cut by deep, incised drainage-
ways. The Alamo soil is shallow to hardpan, but it is
included in this unit because it is the only =oil of its kind.
The Temple soils are in the basin areas in association
with other poorly drained soils.

The soils of this unit have silty clay and clay textures
and are slowly permeable. Runoff is very slow; some
areas are ponded. Internal drainage is very slow to slow,
and there is a high water table part of the year. Some
areas ave slightly to moderately saline.

The soilsin this unit are—

(AcA) Alamo clay, 0 to 1 percent slopes.

(MKkA) Meikle clay, 0 to I percent slopes.

(PaA) Paulsell elay, 0 to 1 percent slopes.

(TeA) Temple silty clay, slightly saline, 0 to I pereent
slopes.

(TfA) Temple silty clay, moderately saline; 0 to 1 percent
slopes.

Use and management—These solls are suitable for
grain, pasture, and shallow-rooted row and field crops.
Becausge of their extent and position, the Alamo, Meikle,
and Paulsell soils are used in the same way as the better
drained surrounding soils.

The Alamo and Meikle soils are difficult to drain be-
cause of their position. Long after the surrounding soils
have drained, they are oo wet to cultivate. Drainage
should be provided if adequate outlets can be found.
Drainage that keeps the high water table at a more con-
stant level can be used on the Temple and Paulsell soils.

Trrigation waier should be applied carefully to avoid
pouding or waterlogging. Surplus water should be re-
moved by surface drainage. The mineral fertility of
these soils is moderate to low. Grain, pasture, and range
respond to nitrogen and phosphorus. Row crops respond
to nitrogen. Legumes benefit from sulfur. Organic mat-
ter can be maintained by use of green-manure crops, crop
rotation, and crop residues.

When drainage has been established, the soils with
slight and moderate salinity may be reclaimed by leaching.

As the Alamo and Meikle soils are i depressions, they
are often filled when the assoclated better drained soils
are leveled. When they are thus filled, their need for
drainage is often eliminated.

Capability unit IHIw-6

This unit 1s made up of imperfectly to very poorly
drained, slightly to moderately saline or saline-alkali,
very deep, slowly to moderately rapidly permeable soils
of the basins. These soils are severely limifed because
they are saline or saline-alkali and are poorly drained.
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They are sandy loams to silty clay loams that have a water
table that is near the surface for long periods. Intensive
reclamation and drainage practices are needed if culti-
vated erops are to be grown.

The soils in this unit are—

(CdA) Columbia fine sandy loam, moderately saline, 0 to
1 pereent slopes.

(DzA) Dinuba sandy loam, very poorly drained variant,
slightly saline-alkali, 0 to ! pereent slopes.

(FoA) Troster very fine sandy loam, very poorly drained,
slightly saline-alkali, 0 to 1 pereent slopes.

(GoA) Grangeville very fine sandy loam, moderately saline-
alkali, 0 to | percent slopes.

(TkA) Temple silty elay loam, moderately saline, 0 to 1
pereent slopes.

(TdA Temple loam, overwashed, moderately saline, 0 to

and I percent slopes.

CnA)

Use and management—The soils of this unit are suit-
able for irvigated pasture and grain, and for row crops
that tolerate moderately saline or saline-alkali conditions.

These soils can be feasibly drained by open or tile drains.
When drainage is established, the saline soils may be re-
claimed by leaching with excess water. The saline-alkali
soils should have heavy applications of gypsum, followed
by leaching with excess water. A temporary high water
table can be avoided by careful leaching.

Irrigation water should be carefully applied so as to
avold raising the water table, Adequate surface drainage
should be provided for removal of excess surface water.

Natural fertility is low. Legumes respond to phos-
phorus, and possibly to sulfur. Nonlegumes respond to
nitrogen. Potash is generally adequate for most crops,
but some specialty crops may respond to potash at the
highest level of management. The use of crop rvotations,
crop residues, and green-manure crops helps maintain or-
ganic matter and good structure.

Capability unit Ills-3

This unit consists of moderately deep, well-drained, mod-
erately coarse to moderately fine textured soils of the
alluvial fans. These soils are severely limited by limited
depth.  They are typically 20 to 36 inches deep to bed-
rock, semiconsolidated material, or gravel. They range in
texture from sandy loam to clay loam. Permeability is
moderate to slow; the underlying bedvock or semiconsoli-
dated material is nearly impermeable. The Wyman soil,
underlain by gravel, is included in this unit, as it is the
only soil of its kind mapped in the Area, Permeability
m the gravelly substratum of the Wyman soil is very
rapid.

The soils in this unit are similar to those in capability
unit IIs-3, except that they ave shallower.,

The soils in this unit are—

(HtA) Hopeton clay loam, 0 to 3 percent slopes.

(HuA) Hopeton loam, 0 to 3 pereent slopes.

(MtA) Montpellier coarse sandy loam, 0 to 3 percent slopes.
(ReA) Rocklin sandy loam, 0 to 3 percent slopes.

(WyA) Wyman loam, moderately deep over gravel, 0 to 1

percent slopes.

Use and manogement.—These solls are suitable for
grain, vineyards, irrigated pasture, and shallow-rooted
row, field, and specialty crops.

Care must be used in irrigating these soils because of
thetr restricted depth. Frequent, light irrigations are
necessary to avoid temporary waterlogeing, formation of

a perched water table, and reduced aeration. Adequate
surface drainage should be provided.

Natural fertility of these soils is low to moderate. Non-
legumes respond to nitrogen. Legunies respond to phos-
phorus, and possibly to sulfur. Potaslh is adequate for
most crops.  Some specialty crops, suclt as potatoes, may
respond to potash at high levels of management. The use
of crop rotations, green-manure crops, and crop residues
helps maintain organic matter and good structure.

Leveling must be done with care.  Shallow cuts reduce
the eflective rooting depth, and deeper cuts expose the
hardpan.

Capability unit Ills—4

In this unit are moderately coarse textured, very deep,
moderately rapidly to very rapidly pernieable soils of the
recent alluvial fans and flood plams. These soils are se-
verely limited by low moisture-holding capacity. They
are droughty because of gravel or widerlying sand. x-
cept for Anderson gravelly fine sandy loam, 3'to 8 percent
slopes, the soils in this unit have gentle slopes.

The soils in this unit are— '

(AnA) Anderson gravelly fine sandy loawm, 0 to 3 pereent
slopes.

(AnB) An(IIcrson graveliy fine sandy loam, 3 to 8 percent
slopes,

(AoA) Anderson gravelly fine sandy loam, channeled, 0 to
3 pereents slopes.

(HbmA)  Hanford finc sandy loam, moderately deep over
sand, 0 to 3 pereent slopes.

(Hceh) Hanford gravelly sandy loam, 0 to 3 percent slopes.

(HdmA)  Hanford sandy loam, moderately deep over sand,

0 to 3 pereent slopes.

Use and maonagemnont—These soils are suitable for most
crops adapted to the climate. Rice and edible root crops
are not suited to the gravelly soils,

Because of their low moisture-liolding capacity, these
soils must be carvefully irrigated. Irrigation runs should
be short, and frequent, light applications of irrigation
water should be nsed. Such applications prevent water
loss and leaching of plant nutrients. The Anderson
gravelly fine sandy loam, 3 to 8 percent slopes, should be
irrigated with sprinklers. )

Natural fertility is low to moderate. Nonlegumes re-
spond to nitrogen. Legumes rvespond to phosphate fer-
tilizers and to sultur. Split applications of nitrogen fer-
tilizer are best because of the rapid leaching. The use of
crop rotations, green-manure crops, and crop residues
helps maintain organic matter and good structure.

Capability unit Ills-5

This unit is made up of fine-textured, well-drained,
slowly to very slowly permeable soils of the terraces and
low foothills. These soils are severely limited by their
fine texture. They have a clay texture, and they rest on
bedrock or soft sediments. Slopes are gentle, drainage is
good, and the erosion hazard is slight.

The soils in this unit are—

(HsB) Hopeton clay, 3 to 8 pereent slopes.

(PtB) Peters clay, 0 to 8 percent slopes.

(PvB) Peters cobbly clay, 0 to 8 pereent slopes.
(RaA} Raynor clay, 0 to 3 percent slopes.

(RaB) Raynor clay, 3 to 8 percent slopes.

(RbB) Raynor cobbly clay, 0 to 8 percent slopes.
(RtA) Ryer elay, 0 to 1 percent slopes.

(ZaB) Zaca clay, 3 to 8 percent slopes.
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Use and management-—These soils are suitable for
grain, pasture, and row and field crops. They are not
suited to orchard crops, alfalfa, and other deep-rooted
crops. Before the cobbly Peters and Raynor soils can be
cultivated, the cobbles must be removed because of the
fine texture and restricted depth.

Trrigation water should be applied carefully to prevent
waterlogging and a perched water table. Adequate sur-
face dramage should be provided to remove excess water.
Sprinklers are best for irrigating areas that have slopes
of 1 to 8 percent.

Natural fertility is moderate to high. Legumes ve-
spond to phosphorus, and possibly to sulfur. Nonlegumes
respoid to nitrogen. Dry-farmed grain responds to nitro-
gen and phosphorus. The use of green-manure crops,
crop rotations, and crop residues helps maintain organic
matter and soil structure.

Cuts made when these soils are leveled should be shallow
because of the restricted depth of soil material.

Capability unit IIls-6

In this unit are moderately saline-alkali, moderately
well drained, very deep, moderately coarse textured soils
of the alluvial fans and flood plams. These soils have
severe limitations because they are moderately saline-
alkali. All of the subsoil and 20 to 70 percent of the
surface soil are saline-alkali. The soils of this capability
unit are similar to those of capability unit ITs-6, but they
contain larger amounts ot salts and allkali.

The soils in this unit are

(TrA) Traver sandy loam, moderately saline-alkali, 0 to
1 percent slopes.
(TnA) Traver fine sandy loam, moderately saline-alkali,

0 to 1 percent slopes.

Use and management.—These soils are best suited to
crops that can tolerate moderately saline-alkali condi-
tions. These include grain, row and field crops, and irpi-
gated pasture. Deep-rooted crops, such as trees, are not
suited.

Reclamation measures are similar to those discussed for
the soils of capability unit ITs-6, but larger amounts of
water and gypsum are needed. More time is also needed
for improvement.

Other important management requirements, such as the
use of fertilizer, leveling, and irrigation, are similar to
those of the soils in capability unit ITs-6.

Capability unit I11s-8

This unit consists of shallow, slightly saline-alkali,
moderately coarse textured, moderately deep soils of the
basins and low terraces. These soils are severely limited
because they are shallow and slightly saline-alkali. They
are in nearly level areas. They range in texture from
sandy loam to fine sandy loam and are 20 to 36 inches
deep over a hardpan or claypan. Salts and alkali occur
throughout the subsoil and affect up to 20 percent of the
surface soil. DBecause there is a hardpan or claypan at
moderate depths, reclamation of these soils is difficult.

The soils in this unit are—

(FpA) Tresno fine sandy loam, slightly salinc-alkali, 0 to 1
percent slopes.

(FtA) T'resno sandy loam, slightly saline-alkali, 0 to 1
percent slopes.

(FwA) Fresno-Dinuba sandy loams, slightly salinc-alkali,

0 to 1 percent slopes.

(WaA) Waukena fine sandy loam, slightly saline-alkali, 0
to 1 percent slopes.
(WdA) Waukena sandy loam, slightly saline-alkali, 0 to 1

percent slopes.

Use and management.—The soils of this unit are suit-
able for shallow-rooted crops that can tolerate slight
amounts of salts and alkali. These include such crops as
row, field, and specialty crops, grain, and irrigated pas-
ture. Deep-rooted crops, such as orchard crops and
alfalfa, are not suited.

Gypsum, together with water, should be used to move
the excess salts and alkali as deeply into the subsoil as
possible.

Because of their restricted depth, these soils nmust be
irrigated carefully. Frequent, light, applications of irri-
gation water are desirable to prevent waterlogging, for-
mation of a perched water table, and reduced aeration.
Provisions should be made for disposal of excess water.

Natural fertility is low. Legumes respond to phos-
phorus, and possibly to sulfur. Nonlegumes respond to
nitrogen, and some specialty crops may respond to potash.
Green-manure crops, crop residues, and crop rotations
help maintain organic matter and soil structure.

Leveling should be done carefully, as relatively shallow
cuts reduce the effective rooting depth, and deeper cuts
expose the hardpan.

Capability unit IVe-1

This unit consists of rolling, moderately deep, medium
or moderately coarse textured, moderately permeable soils
of the older terraces. These soils are suited to limited
cultivation; but hecause of slope and moderate soil depth,
the risk of erosion is severe in areas left without ground
cover. The soils are sandy loams or loams underlain by
weakly consolidated terrace deposits at less than 3 tfeet.
They are well drained and have moderate to moderately
rapid permeability., The Hanford soil is very deep but is
included in this unit because it is the only soil of 1ts kind
mapped in the area.

The soils in this unit are—

(HdC) Hanford sandy loam, 8 to 15 percent slopes.

(PmCQC) Pentz loam, moderately deep, 8 to 15 percent slopes.

(PmC?2) Pentz loam, moderately deep, 8 to 15 percent slopes,
eroded.

(WmC) Whitney sandy loams, 8 to 15 percent slopes.

(WmC2) Whitney sandy loams, 8 to 15 pereent slopes, eroded.

(WrC) Whitney and Rocklin sandy loams, 8 to 15 percent

slopes.

Use and management.—These soils are suitable for dry-
farmed grain, irrigated pasture, field crops, and range.
They shonld be under permanent cover 3 out of 4 years.

Other management requirements are similar to those of
the soils in capability unit ITTe-1. When used for range,
however, these soils require the same management as the
soils in capability unit VIe—4.

Capability unit IVe-3

In this unit are shallow, moderately slowly to very
slowly permeable, moderately coarse to medium textured
soils of older alluvial fans and terraces. These soils are
suited to cultivation; but because of slope and shallow
depth, the risk of erosion is severe. The depth to claypan,
bedrock, or semiconsolidated material is 10 to 20 inches.
Texture ranges from sandy loam to clay loam; some of the

soils are gravelly. Permeability is moderately slow to
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very slow, and the underlying restricting layers are prac-
tically impermeable. Runoff is slow to medium. The
erosion hazard is moderate to high if the soils are left
without protective cover. The fans and terraces on which
these soils occur are dissected.

The soils in this unit are—

(AuB) Auburn clay loam, 3 to 8 percent slopes.

(BeA) Bear Creck gravelly clay loam, channeled, 0 to 3
percent slopes.

(CyB) Corning gravelly sandy loam, 3 to 8 percent slopes.

(CyC) Corning gravelly sandy loam, 8 to 15 pereent slopes.

(HtB) Hopeton clay loam, 3 to 8 percent slopes,

(HuB) Hopeton loam, 3 to 8 pereent slopes.

(KgB) Keves gravelly elay loam, 0 to 8 percent slopes.

(MdB) Madera sandy loam, 2 to 4 percent slopes.

(M1tB) Montpellier coarse sandy loam, 3 to 8 pereent slopes.

(MtC) Montpellier coarse sandy loam, S to 15 percent
slopces.

(RdB) Redding gravelly loam, 0 to 8 percent slopes.

(ReB) Rocklin sandy loam, 3 to 8 percent slopes.

(SaB) San Joaquin sandy loams, 3 to 8 percent slopes.

Use and manogement.—The soils in this unit are suitable
for dry-farmed grain, irrigated pasture, field crops, and
range.

Measures to control erosion are necessary because of the
slope and restricted depth. When these soils are culti-
vated, cross-slope farming and stubble mulching should
be used for protection.

Because the soils are shallow, they should be leveled
with minimum soil movement.

‘When irrigated, these soils require careful practices that
prevent erosion and water loss. Because of the low water-
holding capacity, they should be given frequent, light
applications of 1rrigation water. Sprinkler irrigation is
best suited.

The soils are naturally low to moderate in fertility,
especially in supply of nitrogen, phosphorus, and lime.
Dry-farmed grain responds to nitrogen and phosphorus.
Dryland range and irrigated pasture respond to nitrogen,
phosphorus, and sulfur. Lime, and possibly potash, help
produce maximumn yields. The use of crop rotations and
crop residues helps to maintain organic matter and soil
structure.

When the soils are used as range, they require the same
management practices as the soils of capability units
VIe-3 and VIe-9.

Capability unit IVe-4

This unit consists of coarse-textured, excessively
drained, very deep, very rapidly permeable soils of the
flood plains and wind-modified fans. These soils ave se-
verely limited because of coarse texture and a high hazard
of wind erosion. They ave similar to the soils of capability
unit I1Te—4 but are coarser textured, more droughty, and
lower in fertility. Control of wind erosion and the main-
tenance of adequate soil moisture are major problems.

The soils mn this unit are—

(DhA) Delhi sand, 0 to 3 percent slopes.
(DhB) Delhi sand, 3 to 8 percent slopes.
(TvA) Tujunga sand, 0 to 3 percent slopes.

Use and management—These soils are suifable for
deep-rooted crops, such as orchard fruits, alfalfa, and
vineyards. They require management similar to that of
capability unit IITe—4. They need, however, more fre-
quent, light applications of water and larger amounts of
fertilizer and organic matter. Areas with slopes that can-

not be leveled to less than 1 percent should be irrigated
by sprinklers. Surface irrigation should be made with
small heads and short runs; large heads of water may
cause severe erosion. Sprinkler Irrigation is best suited
to these soils.

Capability unit IVe-5

This unit consists of fine-textured, sloping to hilly, well-
drained, shallow to moderately deep soils of the uplands.
These soils are severely limited by fine texture and slope.
Ixcept for their steeper slopes, they are similar to the
soils of capability unit ITTs-3.

The soils in this unit are—

(PtC) Peters clay, 8 to 15 percent slopes.

(PvC) Peters cobbly clay, 8 to 15 pereent slopes.
(RaC) Raynor clay, 8 to 15 percent slopes.

(RbC) Raynor cobbly clay, 8 to 15 percent slopes.
(ZaC) Zaca clay, 8 to 15 percent slopes,

(ZaD) Zaca. clay, 15 to 30 pereent slopes.

Use and management.—These soils are suitable for dry-
farmed grain, irvigated pasture, and range. Water for
irrigation is generally not available. Where water can be
obtained, irrigated pasture is the best crop. Spriuklers
would be the best method of irrigation. Cobbles must be
removed before the cobbly pliases of Peters and Raynor
soils can be cultivated.

When the soils ave cultivated, cross-slope cultivation
and crop residues should be used to reduce the erosion
hazard.

Other management practices for the soils of this unit
are the same as for the soils in capability unit ITIs-5,

Capability unit IVw-4

This unit consists of imperfectly to very poorly drained,
moderately deep to very deep sotls of the wind-modified
alluvial fans. These soils ave suited to occasional cultiva-
tion, but they ave severely restricted by wetness and coarse
texture. ‘The soils are m depressions in the windblown
sands. They have a high water table much of the time.
Some of the soils are slightly to moderately saline-alkali.
Salts and alkali oceur throughout the subsoil and may
affect up to 70 percent of the surface soil. Txcept for
poorer drainage, the soils of this unit are similar to those
of capability unit J1Tw—4.

The soils 1 this unit are—

(DkA) Dello loamy sand, 0 to 1 pereent slopes.

(HfeA) Hilmar loamy sand, very poorly drained variant,
moderately saline-alkali, 0 to 1 percent slopes.

(HkaA) Hilmar loamy sand, poorly drained, slightly saline-

alkali, 0 to 1 percent slopes.

Use and manogement—These soils are suitable for
shallow-rooted crops, such as grain and pasture.

Management practices ave similar to those of capability
unit ITIw-4. Unless the soils are drained and cultivated,
wind erosion is less of a hazard than on the soils in capa-
bility unit ITIw—. Drainage is difficult because of the
depressions. Before crops are planted, these soils must
be drained by pumping or tile, and the depressions must
be filled by leveling.

Capability unit 1Vw-6

Only one soil is in this unit. It is poorly drained, mod-
erately saline-alkali, moderately fine textured, and shal-
low to moderately deep. It occurs in basin areas.
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This soil is severely resiricted because it is wet and
moderately saline-alkali. Tt is a clay loam with very slow
runoff and permeability. The salts and alkali occur
throuchout the subsoil and affect more than 70 percent of
the surface =oil. As this soil has a high water table and
is moderately saline-alkali, reclamation is difficult. The
water table 1s within 5 feet of the surface during most of
the year. The vegetation is meager on much of the soil.

The soil in this unit is—

(RkA) Rossi elay loam, moderately saline-alkali, 0 to 1
pereent slopes.

Use ond management—Management practices are the
same for this soil as for the soils in capability unit TTIw-6.
Drainage, however, is essential and should keep the water
table at a fairly uniform level. This soil needs reclama-
tion measures similar to those discussed for capability
unit IITw—6. TLarger amounts of water and gypsum,
however, and more time are required to reclaim this soil.

Large arveas of this soil are used as dryland pasture
and should be managed like the areas of soils in capability
unit VIs-8.

Capability unit IVs-3

Tn this nnit are shallow, moderately coarse to moder-
ately fine textured, well-drained soils of the terraces and
uplands. These soils are severely lunited by shallow-
ness. They are ou gently sloping or undulating terraces
and upland areas. They are generally less than 20 inches
deep over hardpan, claypan, or semiconsolidated material.
The surface soil is readily penetrated by roots and wafter,
but the subsoil is almost 1mpervious. The soils in this
unit are similar to the soils of unit IVe-3 but have more
gentle slopes. The Dinuba soils are included in this unit
because their shallow depth is more important than their
imperfect drainage.

The soils in this unit are—

(DnA) Dinuba fine sandy loam, shallow, 0 to 1 percent
slopes.

(DsA) Dinuba sandy loam, shallow, 0 to 1 perecent slopes.

(DyA) Dinuba sandy loam, shallow, slightly saline-alkali,
0 to 1 percent slopes.

(MaA) Madera loam, 0 to 2 pereent slopes.

(MdA) Madera sandy loam, 0 to 2 percent slopes.

(MeA) Madera-Alamo comiplex, 0 to 2 percent slopes.

(SaA) San Joaquin sandy loams, 0 to 3 percent slopes.

(SmA) San Joacquin and Madera soils, 0 to 3 pereent slopes.

(YkA) Yokohl loam, 0 to 1 percent slopes.

(YoA) Yokoll clay loam, 0 to 3 percent slopes.

Use and management.—These soils are best suited to
shallow-rooted crops, such as field crops, irrigated pasture,
grain, and range.

The soils are low in nutrients, especially nitrogen and
phosphorus.  Dry-farmed grain and range respond to ni-
trogen and phosphorus. Trrigated nonlegumes respond
to nitrogen, and legumes respond to phosphorus and sul-
fur. The use of crop rotations and crop residues helps
maintain organic matter and soil structure.

When these soils ave irrigated, careful practices are re-
quired to prevent waterlogging, a perched water table, and
reduced aeration. Frequent, light irrigations should be
used. Sprinkler irrigation is best for the undulating
areas.

Because of the restricted rooting depth, shallow cuts
should be used in leveling these soils. Deeper cuts will

expose the underlying hardpan or semiconsolidated
material.

When these soils are used for range, they should be
managed like the soils in capability unit VIe-3.

Capability unit IVs—6

This unit consists of strongly saline-alkali, moderately
coarse textured, well-drained soils of the basins. These
soils are severely restricted because they are strongly
saline-alkali. Their texture is sandy loam. They are
slowly permeable. Salts and alkali occur throughout the
subsoil and affect more than 70 percent of the surface soil.
Vegetation is meager or almost absent in large areas.
Reclamation is diflicult hecause of the salts and alkali.

The soils in this unit are—

(ToA) Traver fine sandy loam, strongly saline-alkali, 0 to
1 pereent slopes.
(TsA) Traver sandy loam, strongly saline-alkali, 0 to 1

percent slopes.

Use and management—Crops such as irrigated pasture
and grain that tolerate strongly alkali soils are suitable.

Reclamation requires large amounts of gypsum aund
water and much time. The soils should be cavefully
leveled to grade. Gypsum should be worked into the
surface layer before planting and leaching. Leaching
with excess water helps remove the salts and alkali.

The soils are low in natural fertility and in organic
matter. Grains and grasses respond to nitrogen, and
legumes respond to phosphorus. Organic matter aids in
reclamation of these soils. The use of manure, green-
manure crops, crop residues, and crop rotations helps
maintain organic matter.

When these soils are used as dryland pasture, they
should be managed like the soils in unit VIs-8.

Capability unit IVs-8

This unit is made up of shallow, moderately saline-
alkali, moderately coarse textured, very slowly permeable
soils of the basins and low terraces. These solls are se-
verely restricted beeause they are shallow and moderately
saline-alkali. They are sandy loams and fine sandy
loams, 10 to 20 inches deep over hardpan or claypan. Salts
and allali occur throughout the subsoil and affect 20 to 70
pereent of the surface soil. Reclamatien is diflicult. The
soils in this unit are—

(DxA) Dinuba sandy loam, moderately saline-alkali, 0 to 1
percent slopes.

(FrA) IFresno fine sandy loam, moderately saline-alkali,
0 to 1 percent slopes.

(Fuh) I'resno sandy loam, moderately saline-alkali, 0 to 1
pereent slopes.

(FxA) I'rresno-Dinuba sandy loams, moderately saline-
alkali, 0 to 1 percent slopes.

(RnA) Rossi-Waukena complex, moderately saline-alkali,
0 to 1 percent slopes.

(WhA) Waukena fine sandy loam, moderately saline-alkali,
0 to 1 pereent slopes.

(WeA) Waukena sandy loam, moderately saline-alkali,

0 to 1 pereent slopes.

Use and manageinent.—The soils in this unit are best
suited to shallow-rooted crops, such as grain and pasture,
that tolerate moderately alkali soils.

Management practices ave the same for these soils as
those for the soils in capability unit I1Is-8, but larger
amounts of gypsum and water and mere time are required
for improvement.
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When these soils are used as dryland pasture, they
should be managed like the soils in capability unit VIs-8.

Capability unit Vie-3

In this unit are shallow, moderately coarse to fine tex-
tured, moderately to slowly permeable, rolling to hilly
soils of the foothills and dissected terraces. These soils
are subject to slight to moderate erosion and are shallow.
Runoft is medium to rapid. The water-holding capacity
1s low. The natural fertility is low to moderate. The
potential production for range is moderate. The soils are
well drained.

The soils in this unit are—

(AuD) Auburn clay loam, 8 to 20 percent slopes.

(ExB) Tixchequer and Auburn soils, 3 to 8 percent slopes.

(ExD) Tixehequer and Auburn soils, 8 to 30 percent slopes.

(MtC2) Montpellier coarse sandy loam, 8 to 15 percent
slopes, eroded.

(PeB) Pentz gravelly loam, 37to 8 percent slopes.

(PeD) Pentz gravelly loam, 8 to 30 percent slopes.

(PfB) Pentz loam, 3 to 8 percent slopes.

(PfD) Pentz loam, 8 to 30 percent slopes.

(PmD) Pentz loam, _moderately deep, 13 to 30 percent
slopes.

(PmD2) Pentz loam, moderatety deep, 13 to 30 percent
slopes, eroded.

(PoB) Pentz sandy loam, 3 to 8 percent slopes.

(PxB) Peters-Pentz complex, 0 to 8 percent slopes.

(PxC) Peters-Pentz complex, 8 to 15 percent slopes.

Use and management.—These soils are best suited to
grazing. Proper use of the range is essential for maxi-
mum production and erosion control. Proper stocking is
the most important practice. If the range has been prop-
erly grazed, the vegetation has a patchy appearance at the
end of the grazing season. Iivestock should be kept off
the range until early in spring when the grass is 4 inches,
or more, high. About 2 inches of stubble should be left at
the end of the grazing period. Adequate water should be
provided and salt placed so as to improve distribution of
livestock. Selected sites are suitable for reseeding with
annual grasses and legumes.

TFertilizer increases the quantity and quality of forage
and lengthens the grazing season. A nitrogen-phosphate
fertilizer should bhe used.

Cross fencing is essential for obtaining proper distribu-
tion of livestock and use of forage.

Removing brush and scrub trees fromn selected sites in
Exchequer and Auburn soils increases production and
mmproves plant cover. The areas should be reseeded after
clearing.

The condition of the annual grasses shows whether the
range has been well managed. The production of the
range 1s maximum when—

1. The plant cover is:

a. Approximately 70 percent desirable plants,
such as soft chess, wild oats, annual clover,
filaree, and small remnants of perennial
grasses.

b. Approximately 20 percent less desirable
plants, such as ripgut, annual fescue, an-
nual bluegrass, mouse barley, and lupines.

¢. Approximately 10 percent undesirable
plants, such as nitgrass, fiddleneck, tar-
weed, and popcornflower,

9. The vegetation covers 60 to 75 percent of the
ground.
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3. There is little or no erosion.

4. Litter and vresidues are abundant, and there is
partly decomposed vegetation on the ground.

5. Untouched or partly grazed plants are evident,
and the range has a patchy appearance at the end
of the grazing season.

Capability unit Vie-4

In this unit are moderately deep, moderately coarse tex-
tured soils of the rolling foothills. These soils are sandy
loams that overlie softly consolidated granitic sediments
at a depth of 20 to 36 inches. Permeability is moderately
rapid to the granitic sediments but is very slow in the
sediments. The moisture-holding capacity is low, and fer-
tility is moderate to low. The erosion hazard is moderate
to high, and adequate cover is essential for the protection
of the soils.

The soils in this unit are—

(WmD)

Whitney sandy loams, 15 to 30 percent slopes.
(WmD2)

Whitney sandy loams, 15 to 30 percent slopes,
eroded.

Use and_management—These soils are best suited to
grazing. Proper use of the range is essential for maxi-
mum production and erosion control. Proper stocking is
the most important practice. If the range has been prop-
erly grazed, the vegetation has a patchy appearance at the
end of the grazing season. The plants should have a good
early growth of at least 4 inches before they are grazed,
and approximately 2 inches of stubble should remain at
the end of the grazing season. Adequate watering places
should be provided and salt placed so as to improve
distribution of grazing.

Range reseeding is desirable in places where forage has
been depleted by overgrazing and cultivation or where the
soil has been cleared. Adapted annual grasses and
legumes should be planted.

Areas that receive an average rainfall of more than 16
inches are suitable for fertilization. Tertilizer increases
the quantity and quality of forage and lengthens the graz-
ing season. A nitrogen-phosphate fertilizer should he
used. These soils have a sulfur deficiency for legumes.
Additions of sulfur will increase the quality if not the
quantity of the forage produced.

Cross fencing is essential for obtaining proper distribu-
tion of livestock and use of forage.

The condition of the range is an indication of proper
stocking, which is essential to good range management.
The production of the range is maximum when—

1. The plant cover is:

a. Approximately 70 percent desirable plants,
such as soft chess, wild oats, burclover,
ilaree, and small amounts of perennial
arasses.

b.  Approximately 20 percent less desirable
plants, such as ripgut, annual fescue, an-
nual bluegrass, mouse barley, and lupine.

c. Approximately 10 percent undesirable
plants, such as nitgrass, fiddleneck, tar-
weed, and popeornflower.

2. The vegetation covers 55 to 70 percent of the
ground.
There is little or no erosion.

[é\)
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4. Litter and residue are abundant, and there is
partly decomposed vegetation on (he ground.
Untouched or partly om/ed plants are evident,
and the range has a patchy appearance at the end
of the grazing season.

Capability unit Vie-9

This unit is made up of shallow, moderately coarse to
medium textuved, slowly to very slowly permeable, rolling
to hilly soils of the dissected terraces. These soils are
underlain by a claypan or hardpan at a depth of less than
20 inches. Runoft 1s medium to rapid, and the soils are
well drained. The erosion hazard is slight to severe, de-
pending on the slope. Most of the soils of this unit ave
mainly cobbly or gravelly. They have a low moisture-
holding capacity and low fertility. Most of the soils have
a low potential productivity. Some of the soils, however,
are very acid and have very low potential productivity.

The soils in this unit are—

(W24

(CyD) Corning gravelly sandy loam, 15 to 30 percent
slopes.

(KeB) Keyes cobbly clay loam, 0 to S percent slopes.

(M1tD2) Montpellier coarse sandy loam, 15 to 30 percent
slopes, erodec.

(MtD3) Montpellier coarse sandy loam, 15 to 30 percent
slopes, severely eroded. '

(PpB) Pentz-Redding gravelly loams, 0 to 8 percent slopes.

(RcB) Redding cobhly loam, 0 to 8 percent slopes.

(ReC) Redding cobbly loam, 8 to 15 percent slopes.

Use and _management.—These soils are best suited to
grazing. Proper use of the range is essential for maxi-
mum production and erosion control. Proper stocking is
the most 1mportant practice. If the range is plopelly
grazed, the vegetation has a patchy appearance at the end
of the 0m71n<r season. The plants should have a good
early growth of at least 4 inches before they are grazed,
and approximately 2 inches of stubble should remain at
the end of the grazing season. Adequate watering places
should be promded and salt placed so as to improve dis-
tribution of grazing.

The soils are suitable for reseeding to annual grasses
and legumes if fertilized. Grasses respond to n1trooen
and legumes respond to phosphate. Fertilizer increases
the quantity and quality of forage and lengthens the
grazing season.

The condition of the range is an indication of proper
stocking, which is essential to good range management.
The production of the range is maximum w rhen—

1. The plant cover is:

a. Appm\mmtely 0 percmt desirable plants,
such as soft chess, wild oats, filaree, annual
clover, annual trefoil, some burclover and
remnants of perennml arass,

b. Approximately 20 pelcent less desirable
plants, such as ripgut, red brome, annual
fescue, mouse barley, and annnal lupine.

c. Approximately 10 percent undesirable
plants, such as nitgrass, fiddleneck, tar-
weed, and larkspur,

9. The vegetation covers 45 to 55 percent of the
around.

3. There is little or no erosion.

4. Litrer and residues are abundant, and there is
partly decomposed vegetation on the ground.

5. Untouched or partly grazed plants are evident,
and the range has a patchy appearance at the end
of the grazing season.

Capability unit Viw-6

This unit consists of poorly drained, moderately to
strongly saline-alkali, very slowly permeable soils of the

basins.” These soils are clay and have very slow perme-
ability.
The soils in this unit are—
(RfA) Rossi clay, moderately saline-alkali, 0 to 1 perecnt
slopes.
(RgA) Rossi clay, strongly saline-alkali, 0 to 1 percent
slopes.
(RoA) Rossi-Waukena complex, strongly salinc-alkali,

0 to 1 percent slopes.

Use and management—These soils are best used for
saltgrass pasture and duck-hunting ponds. Surplus water
may be spread over the soil to lengthen the pnsture Season.
Reclamation is very diflicult because of the large wmounts
of salts and alkali, the very slow permeablhty, and the
high water table,

Capability unit VIs-8

This unit is made up of shallow, strongly saline-alkali,
moderately coarse textured soils of the low terraces and
basins, These soils are sandy loams and fine sandy loams
that are underlain by a hardpan or claypan at a depth of
10 to 20 inches.

The soils in this unit are—

(FsA) Fresno fine sandy loam, strongly saline-alkali, 0 to 1
percent slopes.

(FvA) Fresno sandy loam, strongly saline-alkali, 0 to 1
percent slopes.

(WcA) Waukena fine sandy loam, strongly sali 1e-alkali, 0 to

1 percent slopes.

Use and management.—These soils are best suited to
dryland pasture. Vegetation is meager or almost absent
over large arveas. It consists of saltgrass, alkali sacaton,
jackass clover, and other alkali-tolerant plants.

Surplus water may be spread over these areas to
lengthen the pasture season.

Capability unit Vile-3

In this unit are very shallow to shallow, rolling to steep
soils of the uplands and dissected terraces. These soils
are shallow to very shallow, and roclky, stony, cr cobbly
They are droughty and low to very low in fertility.

The soils in this unit are—

(Ecf) Exchequer rocky loam, 30 to 60 percent slopcs.

(ErD) Tixehequer and Auburn rocky soils, 8 to 30 percent
slopes.

(PeF) Pentz gravelly loam, 30 to 75 percent slopes.

(PfE) Pentz loam, 30 to 45 percent slopes.

(WhD) Whiterock rocky silt loam, 8§ to 30 percent slopes.

(WhF) Whiterock rocky silt loam, 30 to 60 percent slopes.

(WkB) Whiterock silt loam, 0 to 8 percent slopes.

(WmE?2) Whitney sandy loams, 30 to 45 percent slopes,

eroded.

Use and management.~—The soils of this unit are suited
only to grazing. Yields are low. Most of the practices
for range management discussed for the soils of capa-
bility unit VIe-3 are suitable for these soils. Reseeding
and fertilizing, however, are not advisable



KASTERN

The condition of the range is an indication of proper
stocking.  The production of the range Is maximum
when—

1. The plant cover is:
. Approximately 70 percent desirable plants,
such as solt chess, wild onts, and iilaree.
b, Approximately 200 pereent less desirable
plants, such as vipeut, red brome, annual
feseue, mouse barley, and annual Tupine.
c. Approximately 10 pereent undesirable
plants, such ws fddlencel, popeornflower,
tarweed, and nitgrass.
2. The vegetation covers G0 to 75 percent of the
oround.
3. There is little or no erosion.
4. There is partly decomposed vegetation on the
around.
5. Untouched or partly grazed plants are evident,
and the range has a patehy appearance at the end
of the grazing season.

Cazc:bility unit Viie-9

This unit is made up of shallow to very shallow, un-
dulating to steep, well to somewhat excessively drained,
moderately coarse and medium fextured soils of the up-
funds and dissected old alluvial fans. These soils are sim-
i'ar to the soils in capability unit VIe=9, except that they
are more shallow, have low to very low fertility, and are
on steeper slopes.  In addition, rock outerops and gravel
are more common. Runoff is very slow to very rapid;
permeability is moderate to modeldroly rapid, and tlm

> olding (.1])1uty i1s very low. The erosion hazard
is slight to very high, unless adequate ground cover is left.

The soils in this unit are—

(AgB) Amador gravellv loam, 0 to 8 percent slopes.

(AmB) Amador loam, 0 to 8 percent slopes.

(AmD) Amador loam, 8 to 30 percent slopes.

(AmF) Amador loam, 30 to 60 percent slopes.

(HaB) Toomes rocky loam, O to 8 percent slopes.

(HvB) Hornitos fine sandy loam, 3 to 8 percent slopes.

(HvD) Hornitos fine sandy loam, R to 30 percent slopes.

(HyB) Hornitos gravelly fine sandy loam, 3 to 8 percent
slopes.

(HyD) Hornitos gravelly fine sandy loam, 8§ to 30 percent
slopes.

(PcB) Pentz cobbly loam, very shallow, 0 to 8 percent
slopes.

(PcD) Pentz eobbly loam, very shallow, 8 to 30 percent
slopes.

[se and management.—The soils are suited only to
erazing.  Yields are very low because the soils are
droughty, shallow, and very low in fertility. Exce ept for
reseeding and feltilimlion the range 111111,10ement prac-
ticos discussed for the soils in c: pability unit VIe=9 apply
to these soils.

The condition of the range is an indication of proper
stocking, which iz essential to proper management. The
production of the range is maximum when—

1. The plant cover is:
a. Approximately 60 percent desirable plants,
such as soft chess, annual clover, and filaree.
b. Approximately 25 percent less desirable
plants, such as ripgut, red brome, annual
fescue, mouse barley, and annual lupine,
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c. Approximately 15 percent undesirable
plants, such as fiddlencek, popcornflower,
eoldlield, and owl clover.

9. The vegetation covers 25 to 40 percent of the
ground.

3. There is little or no erosion.

4. Litterand residue are adequate, and there is partly
decomposed vegetation on the ground.

5. Untouched or partly grazed plants are evident,

and there is a lightly ghued appearance at the
end of the grazing season.

Capability unit VIIis-1

In this unit are miscellaneous land types that are non-

agricultural.
The following are in this unit—
(DY Dredge and mine tailings.
(La) I.ava and sandstone rockland.
(Rr) Riverwash.
(Sc) Schist rockland,
(Tt) Tuff rockland.
(Tx) Terrace escarpments.

Use and management.—These land types are suitable
only for wildlife, watersheds, and recreation.

Yield Estimates and Soil Management
Practices

The yield estimates and management practices in this
report (table 4) are based on observations made by the
soil scientists who surveyed the Area, on information
furnished by farmers, and on suggestions furnished by
cron snecialists in the Agr 1cultm.1l Extension Service, the
Soil Conservation Service, and the California A(rrlcul-
tural ISxperiment Station, Federal and county census
records and crop data were also reviewed and considered.
More information was available for some soils than for
others. If little or no information was available for a
particular soil or if the specified crop is not grown on the
soil, yield estimates were made by comparison with similar
soils.

Table 4 gives the yields of the principal crops grown
in the Area under two levels of management, designated
as A and B. The management levels are defined as
follows:

A. Commmon, or average, management—the level of
management most commonly used by farmers of
the Area.

B. Optimum or best management known (actually
applied or not)—the Jevel of management that,
according to experience, field trials, and research
findings, would give the highest possible returns
at the present time.

Several tmportant limitations should be kept in mind
when using the yield estimates in table 4. TFirst, the
fieures are estimates, or predictions. Second, the figures
are averages that may be expected over a period of years.
In any given year, the yield may be considerably higher
or Jower than the average. Third, there is considerable
variation within some soils—for example, variations due
to salts and alkali
the estimates.
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TasLe 4—L'stimated average acre yields of
{In columus A are estimates of yields obtained under common, or average, management, and in columns B are estimates of yields obtained
suited. Details of each level of nianagement are

Trrigated crops
Map Capa- Almonds Alfalfa Barley
symbol bility Soil (Ib./acre) (tons/acre) | (100 lb./acre)
unit
A B A B A B
AcA IITw-5 Alamo clay, 0 to 1 percent slopes_ .- _ - || 10 20
AgB VIle-9 Amador gravelly loam, 0 to 8 percent slopes_ - __ |l
AmB VIle-9 Amador loam, 0 to 8 percent slopes_ .|l ._. Y FEE
AmD Vile-9 Amador loam, 8 to 30 percent slopes._ o e e
AmF VIle-9 Amador loam, 30 to 60 percent slopes._ - - |||
AnA I1Is—4 Anderson gravelly fine sandy loam, 0 to 3 percent slopes- ______ 1, 000 2, 000 3 7 20 30
AnB I1Is—4 Anderson gravelly fine sandy loam, 3 to 8 percent slopes_ - ___|________ 32000 |—.._-.- 36 |______ 325
AoA IITs—4 Anderson gravelly fine sandy loam, channeled, 0 to 3 percent |___ . __ | ___ | ____ | ____.____
slopes.
AuB IVe-3 Auburn clay loam, 3 to 8 percent slopes- - |\ _lji___. 320
AuD Vie-3 Auburn clay loam, 8 to 20 percent slopes__ - |||l ..
BcA 1Is-3 Bear Creek clay loam, 0 to 3 perecent slopes___ __ o __|________{______.. 4 8 25 35
BeA IVe-3 Bear Creck gravelly elay loam, channeled, 0 to 3 percent slopes_| - _ .o |- oo |ooom|oooo oo
BgA 11s-3 Bear Creek gravelly loam, 0 to 3 percent slopes. - - oo . | _____ ..l _______ 3 7 20 30
BmA 1153 Bear Creek loam, 0 to 3 percent slopes_ . ______|________|_____._. 4 S 25 35
CaA IIs-7 Chualar sandy loam, 0 to 3 percent slopes_ .. ________._______ 1, 000 2, 000 5 8 25 35
CbA IIs—G Chualar sandy loam, slightly saline-alkali, 0 to 3 percent slopes_|_ . ______|.___.___ 4 7 20 30
CcA ITw—2 Columbia fine sandy loam, 0 to 1 percent slopes___ - ___.__|________|_______.. 7 10 30 40
CdA IITw—06 Columbia fine sandy loam, moderately saline, 0 to 1 pereent |._______|_.__ . - |_____J_____.. 25 35
slopes.
CeA IIw-2 Columbia loam, 0 to 1 pereent slopes_ - .- oo _____.___ RN R 7 10 30 45
CfA IIw—2 Columbia silt loam, 0 to 1 percent slopes. . - . ______|____..__ - 7 10 30 45
CgoA IIw-2 Columbia silt loam, slightly saline, 0 to 1 percent slopes.______. N 7 10 23 35
ChA IITw-3 Columbia silt loam, moderately deep over Fresno soils, slightly |________{_______._ 4 S 20 30
saline-alkali, 0 to 1 percent slopes.
CkA ITw-2 Columbia silt loam, moderately deep over Temple soils, 0 to 1 |____ . __|__._.___ 5 9 235 i 35
percent slopes. |
CmA ITw-2 Columbia silt loam, moderately deep over Temple soils, slightly | ..\ _______ 4 8 20| 30
saline, 0 to 1 percent slopes.
CoA IIw-2 Columbia silty clay loam, slightly saline, 0 to 1 pereent slopes__|________|______._ 7 10 30 35
CpA ITw-2 Columbia soils, 0 to 1 percent slopes_ oo L oo 4 7 20 25
CsB Ille—4 Columbia soils, channeled, 0 to 8 percent slopes_ . __________ e 3G |- 325
CyB IVe-3 Corning gravelly sandy loam, 3 to § percent slopes_..___.__.___ [EUSRDEPRUIN NSRRI, DUPUUSIUO DUPRNIRRIN U 3925
CyC IVe-3 Corning gravelly sandy loam, 8 to 15 percent slopes_ .. __ | __{________j._.__. SR N
CyD Vie-9 Corning gravelly sandy loam, 15 to 30 percent slopes______ | | oo ool
DeA IIle—4 Delhi loamy sand, 0 to 3 pereent slopes___._____ . _______.___ 800 1, 600 b 8 20 30
DeB 1ITe—4 Delhi loamy sand, 3 to 8 percent slopes_ .. - _____|______._. $2,000 j..____ L 330
DfA 1lle—4 Delhi loamy sand, moderately deep over clay, 0 to 3 percent |________j_____.__ 4 7 20 30
slopes.
DgA IITe—4 Delhi loamy sand, silty substratum, 0 to 3 percent slopes________ 1, 000 2, 000 6 9 20 30
DhA IVe—4 Delhi sand, 0 to 3 percent slopes._ . __ . ________ 300 800 3 7 10 220
DhB IVe—4 Delhi sand, 3 to 8 percent slopes______ ... SRR IR, PR 36 |- .- 320
DkA IVw—4 Dello loamy sand, 0 to 1 percent slopes_____ e Jamoo oo |omoeo 2 6 15 25
DmA ITw-3 Dinuba fine sandy loam, 0 to 1 percent slopes_________________|_.______ 1, 400 6 9 25 40
DnA IVs—3 Dinuba fine sandy loam, shallow, 0 to 1 percent slopes_____.____|________ S 4 7 15 23
DoA ITw-3 Dinuba fine sandy loam, deep, 0 to 1 percent slapes_______.____ 1, 000 2, 000 7 10 25 4
DpA IIw-3 Dinuba fine sandy loam, slightly saline-alkali, 0 to 1 percent |________|_.______ 5 8 20 30
slopes.
DrA ITw-3 Dinuba sandy loam, 0 to 1 pereent slopes_____ . .. ______|___.__.__ 1, 200 6 9 20 35
DsA IVs—3 Dinuba sandy loam, shallow, 0 to 1 pereent slopes_ - ____| . ______|________ 4 7 15 25
DtA ITw-3 Dinuba sandy loam, deep, 0 to 1 percent slopes_ ______________ 1, 000 2, 000 7 10 20 35
DwA IIw=3 Dinuba sandy loam, slightly saline-alkali, 0 to 1 percent slopes__| . _____|___.____ 5 8 20 30
DxA IVs—8 Dinuba sandy loam, moderately saline-alkali, 0 to 1 pereent |________| . ______ |- ____1______ 15 425
slopes.
DyA IVs—3 Dinuba sandy loam, shallow, slightly saline-alkali, 0 to 1 percent |- ______|_ .| _____|._____ 12 20
slopes.
DuA IITw-3 Dinuba sandy loam, poorly drained variant, 0 to 1 pereent slopes_|__ - __{__ .| ol _____j._____ ‘ ______
DzA IITw—6 Dinuba sandy loam, very poorly drained variant, slightly saline- |__ __ __ __j__ | .| __ | __|._____
alkali, 0 to 1 percent slopes.
Dl VIIIs-1 Dredge and mine tailings. - o e e e o
EcF Vile-3 Tixchequer rocky loan, 30 to 60 percent slopes_ .- ____________ RSN DEURRURR FUPUDIURIN PUPUDURRI ISUPRN P

See footnotes at end of table.
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No estimates are given for soils on which a particular c¢rop is not grown or for soils to which a crop is not

Irrigated crops—Continucd

Grapes
Beans Corn
(blackeye) (silage)
(100 lb./acre) | (tons/acre) Wine Other
(tons/acre) (tons/acre)

Pasture
(cow-acre-
months )

Peaches
(clingstone)
(tons/acre)

Dryland crops

Walnuts
(Ih./acre)

Dry-farmed
barley
(100 1b./acre)

Range
pasture
(cow-acre-
days %)

7 14 8 16| 4 816 12 |
3 15 10 20 | 4 S 6 12
81 16 8 16 5 9| 7 13
8 14 6 | 414 ||l ,
10 20 15 25 || .. ’ ______ |-
6 12 |||t
0] 20| 15| 25 | I .
10 20 13 P T N T ..
S 16 10 | $15 || oot R
7 O (O U ISR A I
| | '
10 2] 15| 20| (A S I
sl 16| 12| t1s .. |- l ____________
|
7 12 12| 418 R .
7 15 10 15 | ‘ ______
_______ ST I I N AR S R
50 810 |_____ N N R A A
R SRR U s S AN HAN)
8 16 sl 15 4 8 6 12
_______ 314 |- ) eagi__._.l 519
9 18 10 18 4 8 6 12
9 18 10 18 5 7| 7 13
50 10 5 10 4 6| 5 9
_______ 38 | ____._ e 3G ‘____>_ 39
6 12 7 15 |- Y N
8 16 10 20 6 9| 7! 12
5 10 5 w0l 4 7 50009
8 160 10 20 7 10 9 14
7 14| 7 15 3 a7 | 4 410
| 1
8 16 10 20 6 9 7 12
6 12 5 10 4 705 9
8 16 10 20, 7 10 9 14
7 14 S 15, 31 7 4| +10
6l 10| __.__ ’ ________________________ [
\
L. | 4 | |

8 16
8| 16
S| 16
7] 13
121 20
71 15
12 20
12| 20
10, 18
10 18
121 20
10| 18
0 18
S| 16
61 15
61 12
—
______ 10
6| 10
6 10
""6>r"'ié'
9 18
7 14
9 18
7 14
o| 1o
7114
9| 18
7| 14
6 ! 12
7| 14
6 12

10177718
I R
10 18
______ 818

10 18

S| 14
______ 314
815
TR

8| 15
IRTEET

1, 500 2,500
S
] |
________ '___,»___
________ | Y
________ b s
SR WA |
1,500 2 500 |
1,200 | #2, 500 |

1,500 | 2, 500

1, 000 l 1, 800

1,000 1,800
TIT000 TR
T1TR00T T2 R0

1,000 | 1,800
1500 | T3 500

15 20
20 30
15 20
12| 18
20 | 30 |
15 20 |
20 30
20 30
18 25 |
10 15
18 25
15 20 |
15 20 |
12 17
12 17|
12 17 |
wl 15

[

15 20
18 25
15 20
20 30
12 18‘
18 25
15 20
181 25
12 18
10 .15
10 15

B

35

30
20
20
20

20

15
30
60
45
60

50
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Map

symbol

HkaA

HmA
HnA
HoA
HpA
HrA
HsB
HtA

Capa-
hility
unit

VIle-3
Vie-3
VIe-3
IITw-6

IIIs-8

| TVs-8

VIs-8

I11s-8
IVs-8
Vis-8
IIIs-8

CIVe-8

ITw-2

| ITw-2

ITw-2

ITw~2

ITw-2
ITw-2

IIIw-6

I-1
I-1
Ile—
1153
I-1
T1Is—4
I-1

I-1
TITls—4
I-1
e-1
IVe-1
ITw-2
IITs~4

| IIs-3

I-1
I-1
IITw—4
TITw~4
ITw-4
IVw-4

IViw—4 -
ITTw—4

I-1
-1

| I-1

I-1
I1Ts—5
I11s-3

SOIL

SURVEY SERIES 1957, NO.

TanLe

20

d—l stimated averoge acie yields or

Irrigited ero s

Soil

Auburn rock
Auburn sol 3 LO N [)mcnm «lm)( B
and Auburn soils, § to 30 percent slopes

Iixehequer and
Iixehequer and
Iexchequer

| TPoster very fine sandy loam, very poorly drained, slightly s: aline

alkali, 0 to 1 percent slopes

T'resno fine sandy loam, slightly salinc-alkali, 0 to 1 percent |

slapes. |

Fresno fine sandy loam, modecrately saline-alkali, 0 to 1 pereent |
slopes. |

Fresno fine sandy loam,
slopes,

Fresno sandy loam, slightly m]mo alkali, 0 to I pereent slopes_ .

Fresno sandy loam, moderately sa'ine- alk ali, 0 o1 pereent slopes

IFresno s;—mdy loam, strongly liuo alkali, 0 to 1 p(:rccnt slopes

Fresno-Dinuba sandy loams, htly saline-alkali, 0 to L pereent. .
slopes.

Fresno-Dinuba sandy loams, moderately saline-alkall, 0 to 1 per-
cent slopes.

Grangeville fine sandy loam, 0 to 1 percent slopes P

Grangeville fine sandy loam, slightly salinc-alkali, 0 to 1 pereent |
slopes.

ernrm\lllo sandy loam, 0 to 1 percent slopes. oo _________

Grangeville sandy loam, slightly saline-alkali,
slopes

Grangeville very fine sandy loam, 0 to 1 pereent slopes_ __ .

(mmoonllc very fine sandy lomn slightly saline-atkali, 0 to 1
percent slopes.

Grangeville very fine sandy Joam, moderately saline-alkali
percent slopes.

Greenfield fine sandy loam, 0 to 3 percent slopes. - ______|

Greenfield sandy loam, 0 to 3 pereent slopes__ o ________ !

strongly saline-alkali, 0 to 1 percent |

Otol.

Greenficeld \"mdy loam, 3 to 8 pereent slopes . .. ___.

Greenfield sandy loam, deep over hardpan, 0 to 3 percent slopes .

Hanford fine sandy loam, 0 to 3 pereent slopes

Hanford fine sandy loam,
percent slopes.

Hanford fine sandy loam, moderately deep over silt, 0 to I per- |
cent slopes.?

Hanford fine sandy loam, decp over silt, O to 1 percent slopes ..

]ImeId gravelly sandv lo1m 0 to i porgont slopes____________ ‘

moderately deep over sand, 0 to 3-

ITanford mmdv loml 3 to 8 pgrcont &Iolx— _________________ i

Hanford sandy 104m 8 Lo 15 percent slopes. |

ITanford \\llld_‘, loany, poorly drained variant, Otol p(loont \]opm |

[Tanford sandy loam moderately deep over sand, 0 to 3 pereent
slopes.

Hanford sandy loam, modcrately deep over silt, 0 to 1 pereent
slopes.”

Hanfard sandy loam, deep over silt, 0 to 1 pereent slopesd____

Hanford very fine sandy loam, O to 1 pereent slopes________ ...

Hilmar loamy sand, 0 to 1 pereent slopes

Hllm.n lo(imy sand,

dcop 0 Lo 1 pmwnttl_o—p_(‘ ___________

Hllmar Ioamv &nd \my poml\ (lmmo(l \uul(mL modomt( ly
saline-alkali, () to L pereent slopes.

Hilmar loamy sand, poorly drained, slightly saline-alkali, 0 to 1
pereent slopes. ‘

Hilm(n mnd 0tod pclcenL slopec _______________

Honcut s 111(13 10&m 0 lo 1 p(‘IL('IIt slopes_ ool
Hopeton clay, 3 to 8 percent slopes . _ . _______________.
Hopeton clay loam, 0 to 3 percent slopes

S

See footnotes at end of table.

0 to I IJOICLHL fes

Almonds
(1. faere)

1, 500
L, 500 |

1, 000

‘ L, 500 | 3Aouoi

1, 200

1, 500
1,000 |
1, 500

1, 200

1. 500 |
], 000

000
.00
00
H00

v':x_}

(tons

D A\
|
________ ‘_____
2 000 7
________ 6
2 000 7
R 6
2 000 | 8
______ 7
3,000 | 7
3000 \ 7
33000 6
2 000 6
7
______ 3
500 | 7
3, 000 7
2,000 4
3,000 | 7
3,000 | G
S E2,000 3
. 5
S 4
|
2, 500 | 7
3, 000 7
2, 000 7
...... o
I B
| 4
3
2 500 7
3,000 7
3000 7
3, 000 7
N !

Alfa

\
1fa .
[iere)

| Parley
| (100 1b. fucre) |

B | A B
_ 15 2
o 10 20
______ 12 20
= 12 20
o 10| +20
10 25 40)
9 20 37
10! 25 35
9 20 30
|
10+ 30 45
g 25 35
. 10 25
\ 10 ‘ 30 1 45
101 23 40
[ sgql 20! 235
al 20 35
‘ 0, 2 44
| ] 15 30
|
10 300 45
I 10 ! 30 43
Q| 20 30
|10 25 40)
| =sq 20, 335 |
\ Eg{__,, P
] 15 25
712 25
|
10 25 40
|
{10 25 1 40
10 30 45
] 15 30
| ] 15 30
70 10l 20
|10 25 1 40
10 30 45
|10 30 | 45
|10 25 \ 40
______ [ 12 320
T 20 30
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|

Beans
(hlackeve)

(100 Ib./acre)

Irrigated crops—Continued

Corn

(sil

age)

(tonsfacre)

A | B LA ‘ B A | B | A E B | A ' B
— | !;, sy - - e
IR e PR e S I DU i ‘
_____________ e ) 5 10
| | | !
5 10 | (! I N s ‘ 6 12
_______ “___ Y N R 4 | 8
| | |
. T e . A
"""""""""""" | : |
50 10|l i _________________ 6| 12
_______ (SN o NN SRR I oI IR S B
'''' T N R OSSO M N Y IS T
______________________________ '_____, ______‘_,,,,_ 4 8
|
10 20| 15 25 ... [ [ - 10 20
9] 18 10 20 .o _ USSR O I 9 18
| | | |
q 181 10| 20 ... ? __________________ 10 20
8 16 [ 7 15 oo RN (NN T 9 18
10| 20 15 25 oo e 0, 20
9 18 10 20 oo .. l ______ 9 18
5 ~12! _________________________ [ . 7] 14
|
10 20| 10| 20 7 10 9 14 10| 20
9| 13 |10 20 7 10 9 14 9 18
8 16 . ___ — 5 9 7 13 8 16
91 18 ‘ 10 20 5 9 7 13 9 | 18
10 20 0 20| 7 10 9 14 0| 20
6 6 3 5 8 6 11 7 14
10| 20 ) 10| 20 710 9l 1w 10! 20
10 20} 13 25 7 | 9! 14 10 20
8 16 8 15 5 9 7 13 7 14
10 18| 10| 20 7| 10 9| 14 91 18
81 316 || 5 9 7, B 8| 16
_______ S M S 40 38| 5, 12, 6| 12
7 s s I o714
51 12 5 12 4 705 10 6 12
10 18, 10| 20 7 w0 9 14 9 18
|
10 18 10 20 7 10 | 9 | 14 | 9 18
10 20 5] 25 71 10 9 4 10 20
S| 16 70 15 3 8 41 10 6 10
8| 16 70150 4| 9 5] 11 6 10
6 12 ool I . e || 509
_____________ |__,_________;_____V____,%___,wﬂ_____ 4] 8
|
_______ R RN SRR AN A I N 5 9
71 14 o w2l |l o R 5 9
10| 20| 10! 20 6| 9 7 ‘ 12 9 18
10 20 15 25 7| 10 9l 14 10! 20
10 20 15 25 7| 10 9, 14| 10| 20
9 18 10| 20 71 10 9 14 9 18
50810 5| s10o Lol .. __ I 61 11
6 12 | 5 10 | I IR o 7. 12

|

Grapes ‘
. Pasture
(cow-acre-
Wine Other months 1)
(tons/ucre) i (tonsfacre)

Peaches ' Dry-farmed | Range
(clingstone) Walnuts I barley pasture
(tons/acre) (Ih./acre) | (100 1. /acre) | (cow-acre-

’ days 2)

N . e f— - —l — —

v B | A | B ‘ AR
-— — e —- ]ﬁgi* -

| TR NPT TR S 10 20
________________________________________ bz - e 20 3
___________________ IR, TR O I 20 30
____________ R (SN AU AN B1) 10
______ L______;__,>;_t_____ﬁ, 10 15 20 30
,,,,, ‘ I SEIDURIRE SN AU 15 23
_________ § ______1.,_,________-,___u_ 3 10
_____________________________ 10 15 15| 23
____________________________ 3 12| 107 20
_______________________________________ 5 | 10
______________________ . 10y 15| 20| 30
____________ v_______h___;__.‘ s 12 151 25
10 16 1 1,500 | 2,500 | 20 I3 50 80
____________________ o 181 25 15|70
10 ‘ 16| 1,500 | 2,500 | 20 30 10 60
____________________ . 181 23| 35 i 30
10|16 1,500 | 2,500 | 20 i 30 | 50 { S0
____________________________ 18 25| 45 70
_____________ | 20 35 50
13 20 | 1,800 l 3, 000 20 30 | 40 70
13 20 | 1,800 | 3,000 20 | 30 30 60
______ 120 | 1,300 | 3,000 { 20 30 30 60
10 16 | 1,300 | 3,000 20| 30 | 30 60
3 20 | 1,800 | 3,000 20 | 30 45 75
8 14 | 1,000 ‘ 1, 800 11 I 14| 23 15

12! 20| 1,500 3,000 | 20 | 30 45 75

13 20| 1,80/ 3,000 2 30| 45' 75

10 16 11,300 | 2,500 | 15 20 } 20 40

13 20 | 1,800 | 3,000 | 20 | 30 30 60

______ 890 | 1,500 | 33,000 20 30 30 60
______ 318 | ___ 32 500 151 2 30 60
____________ Tl 20 a0 70
______ I (R 10 13 ‘ 20 i 40
12 20 | 1,500 ! 3, 000 20 | 30 i 30 | 60
'
13 20 | 1,800 | 3,000 ; 20 30| 30 60
10 16 | 1,500 | 2 500 20 30 | 50 ‘ 80
____________________ ER SRS SN BT 30
9 (T IR T - A 15 30
______ N N R BT I ¥ 10 20
______ !__~___‘_______ SO SOOI SR SN S
__________ o 13 30
______ e 0 20

11 18| 1,500 | 2 500 20 | 30 30 1 80

13 20 | 1,800 | 3 000 20 | 30 40 75

13 20 | 1,800 3,000 20 | 30 50 80

13 20 | 1,800 | 3, 000 20 30, 301 60

____________________________ [ 12 |18 ’ 30 50
______________________________ 150 25 30 ’ 50

Dryland erops
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SOIL SURVEY SERIES 19857, NO. 20

TasLE 4—FEstimated average acre yields of

| Irrigated erops
Capa- f
Map bility Soil |
symbol unit Almonds Alfalfa Barley
(Ib./acre) ~ (tonsfacre) | (100 lb./acre)
| |
| l | |
\ A | B A | B A B
SR N I— I_ ‘, —
{
HtB IVe-3 Hopeton clay loan, 3 to 8 percent slopes______ o\ |- 15 3925
HuA 11Ts— Hopeton loam, 0L03p01cent slopes._ o] 4 | 7 201 30
HuB IVe-3 Hopeton Ioam, 3 to 8 pereent slopes__ | | — 15 | 825
HvB VIle-9 Hornitos fine sandy loam, 3 to 8 percent slopes_ - . || e e R R
HvD VIle-9 Hornitos fine sandy loam 8 to 30 percent slopes_.____________ | . I R P R SIS
HyB VIle-9 Hornitos gravelly fine eandv loam, 3 to 8 percent slopes__ - | e e
HyD VIle-9 Hornitos gravelly fine sandy lo.nn 81030 pereent slopes. ..o | _l_.___ . . e
KeB VIe—D Keyes cobbly clay loam, 0 to 8 percent‘, Slopes oo e —
KgB | IVe— Keyes gravelly elay loam, 0 to 8§ percent slopes_ .- __________ } _________________ U] s s
La VHIs 1 Lava and sandstone rockland. o || _. | I S .
MaA I\’S—S Madera loam, 0 to 2 percent slopes_________ .| .. | ... 20 35
MdA IVs— Madera sandy loam, 0 to 2 pereent slopes_ . .| ... ____ ___._. 20 35
MdB | TVe 3 Madera sandy loam, 2 to 4 pereent slopes_ .. ool . .. . _.| 535
MeA [ IVs—-3 Madera-Alamo complex, 0 to 2 pereent slopes_ oo oo .. .. ___. [ -_. 15 30
Mk A [ I1Tw Meikle clay, 0 to 1 percent slopes___ |l _._. ‘ _____ 135 30
MmA 1s-7 Modesto elay loam, 0 to 1 percent slopes_____ ... . ____ ... 800 | 1,600 ; 4| 71 15 30
MnA | 11s-6 Modesto clay loant, slightly saline-alkali, 0 to 1 pereent slopes_____|.___.___|____.___. 3 6| 12 25
MoA | IIs-7 Modesto loam, 0 to 1 percent slopes_ oo ____________ | 1,000 2, 000 \ 4 7 15 30
MpA 11s-6 Modesto loam, slightly saline-alkali, Oto 1 percentslopes.._._____|________|_._____. 3 ] ‘ 12 25
MtA 11Ts-3 Montpellier coarse sandy loam, 0 to 3 percent slopes___.___.__ 1, 000! 1, 00 | 4 7 20 ‘ 30
M1tB IVe-3 AMontpellier coarse sandy loqm 3 to 8 pereent slopes___________{________ | 3 1, 600 | 3 3G s 325
MtC IVe-3 Montpellier coarse sandy loam, 8 to 15 percent slopes_ . - ______ ________| _______ S, (R, - XS I
MtC2 Vie-3 Montpellier coarse sandy loam, 8 to 15 percent slopes, eroded . __|________|_______ | ___ |- bee__ -
MtD2 VIe-9 Montpellier coarse sandy loam, 15 to 30 percent slopes, eroded__|________ _______ ______|_____. P
MtD3 Vie-9 L\‘Iontpellliel' coarse sandy loam, 15 to 30 percent slopes, severely | ______|.._..___ __ e R e
croded. |
My A ITTw-3 Montpellier coarse sandy loam, poorly drained wvariant, 0 to 1 |________|________ EORNUIUUNY (RURPEPDEPN DU S
| pereent slopes. |
OaA I-1 Oakdale sandy loam, 0 to 3 percent slopes_ - o oo oo oo 1, 200 2, 500 7 10 ' 25 40
PaA | IITw-35 Paulsell clay, 0 to 1 percent slopes. . ..l _____\._______ 3 7 20} 30
PcB | VIIe-9 Pentz cobbly loam, very shallow, 0 to 8 percent slopes_ - | oo .| __\_____. R A
PcD VIIe—9 Pentz cobbly loam, very shallow, 8 to 30 percent slopes. oo oo\ o | | .. __.._. ‘ ____________
PeB VIe-3 Pentz gravelly loam, 3 to 8 percent slopes. .- ___________ | ___ | __________ ... ~ ___________ |
PeD Vie-3 Pentz gravelly 10.1m 8 to 30 pereent slopes. ... .. _________ T R P! | P
PeF VIle-3 Pentz gravelly loam, 30 to 75 percent slopes_ oo _._. ! ___________________________ [
PfB Vie-3 Pentz loam 3to 8 percent slopes_ - _________________\_______. R N SRR, SRR
PfD Vie-3 Pentz loam, 8 to 30 pereent slopes_ .. . i e R I EEEEEE
PfE VIile-3 Pentz loam, 30 to 45 percent slopes_ - . ___._.._ \ __________________________________ ’ ______
PmB I1Te~1 Pentz loam, moderately deep, 3 to § percent slopes_ - oo _______ 132,000 ___ . oo _o_-. 325
PmC IVe-1 Pentz loam, moderately deep, 8 to 15 pereent slopes_ - oo o | .. |___.__ (R [
PmC2 IVe-1 Pentz loam, moderately deep, 8 to 15 percent slopes, eroded___ ' ____| .. ___ SR P SRR PR
PmD Vie-3 Pentz loam, moderately deep, 15 to 30 percent slopes_ oo .. _______ SERRNRU DU NI |
PmD2 VIe-3 Pentz loam, moderately decp, 15 to 30 percent slopes, eroded ... .- | _____.|_____ |----- [ I
PoB Vie-3 Pentz sandy loam, 3 to 8 percent slopes_ - . _____. | R [ 1 -] 15 l 20
PpB Vie-9 Pentz-Redding gravelly loams, 0 to 8 percent slopes_ - o\l ______ .. l.._. foe e e
PtB I11s-5 Peters clay, 0 to 8 pereent slopes. - - .. _________. T I YS! 15 20
PtC IVe-5 Peters clay, 8 to 15 percent slopes_ - __ . .. _____. i _________________ U
PvB 11ls-5 Peters cobbly clay, 0 to S percent slopes___._________ - - S| S vt [ TR S CO
PvC IVe-5 Peters cobbly clay, 8 to 15 percent slopes_ .. o ________ . __.__. USSR FEPRUPIPI P [-- == 5
PxB Vie-3 Peters-Pentz complex, 0 to 8 percent slopes_ - oo\ .| | R
PxC Vie-3 Peters-Pentz complex, 8 to 15 percent slopes__ ... ... __._ ‘ ________ SR IR S~ -2
RaA 11Is-5 Raynor clay, 0 to 3 percent slopes_ - ___ | ____ _|_._____ — [oocec 20 30
RaB IIs-5 Raynor elay, 3 to 8 percent slopes_ . __ . . ____________. b I | 20 1 330
RaC IVe-5 Raynor clay, 8 to 15 pereent slopes_ - __ o ____._ . |.._._._ SRR SO P
RbB I1Is-5 Raynor cobbly clay, 0 to 8 pereent slopes. .- . _______.____. S "SR IV S
RbC IVe-5 Rayvnor cobbly clay, 8 to 15 percent slopes__ ___ ______________ | WUy NRSRR FEURR USRI M
RcB Vie-9 Redding cobbly loam, 0 to 8 percent stopes_ .- |_ .o\
ReC Vie-9 Redding cobbly loam, 8 to 15 percent slopes_ _ __ | . _ o ___________ P B ;oo -
RdB IVe-3 Redding gravelly loam, 0 to 8 pereent slopes__ .- | ..o __ ... .._,’_,_,, _________________
Rr VIITs-1 Riverwash_ e e L S - - - e o
ReA 111s-3 Roeklin sandy loam, 0 to 3 percent slopes_ __ ________________ SO (R, SN e - 25 33
ReB 1Ve-3 Rocklin sandy loam, 3 to 8 percent slopes_ _ . __ - ___________. PSSR JSUU B : 20 35
RfA VIw-6 Rossi clay, moderately saline-alkali, 0 to 1 percentslopes..______ | ______ ________|______ PRSI PSP S
RaA VIw—6 I Rossi clay, strongly saline-alkali, 0 to 1 percent slopes. . - - .- oo

See footnotes at end of table.
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Irrigated erops—Continued

Dryland crops

Beans
(blackeye)
(100 Ibh./acre)

Grapes
Corn
(silage)
(tons/acre) Wine Other
(tons/acre) (tons/acre)

Pasture
(cow-acre-
months 1)

Peaches
(clingstone)
(tons/acre)

Walnuts
(Ib./acre)

Dry-farmed
barley
(100 Ih./acre)

Range
pasture
(cow-acre-
days ?)

691-267—64——8
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SOIL SURVEY SERIES 1957, NO. 20

TasLe 4—Lstimated average acre yields of principal

Irrigated crops

Capa-
Map bility Soil
symbol unit Almonds Alfalfa Barley
(Ib./acre) (tonsjacre) | (100 Ih./acre)
A B / B A B
RkA IVw-6 Rossi clay loam, moderately saline-alkali, 0 to 1 percent slopes_.|_______ | _______{______ o 15 1 25
RnA IVs—8 Roslsi—\\'aukena, complex, moderately saline-alkali, O to 1 percent |- __ | ___|______ ______ 15 25
slopes.
RoA Viw-6 Rosisi-Wa,ukena complex, strongly saline-alkali, 0 to 1 pereent §_______}\______ __ UNUEDIN SRRIRI, PRI PR
slopes.
RtA 11Is-5 Ryer clay, 0 to 1 percent slopes. .. ___________.____ (N PRI ISR 20" 30
RvA IIs—7 Ryer clay loam, 0 to 1 percent slopes_. _____________________.. 600 1, 200 6 8 25 40
Ry A 1Is-7 Ryer loam, 0 to 1 percent slopes.___ . _________________. 700 1, 500 5 8 25 40
Sah 1Vs—3 San Joaquin sandy loams, 0 to 3 percent slopes__ .o .| _ | _j_____.l.____. 20 35
SaB IVe-3 San Joaquin sandy loams, 3 to 8 percent slopes_.__ . ___ | |l _____j-o__.. 20 330
SmA IVs—3 San Joaquin and Madera soils, 0 to 3 percent slopes._ - .\l ____. | — 20 l 35
Sc VIIIs-1 Sechist roekland e i e SN PSRN PUP
SnA I1s-7 Snelling sandy loam, 0 to 3 percent slopes__ . ________________ 800 2, 000 [§ | 9 25 40
SnB Ile—-1 Snelling sandy loam, 3 to 8 pereent slopes_ . - .. _|________ 32,000 51 *8 20 | 335
SwA IITw-3 Snelling sandy loam, poorly drained variant, 0 to 1 percent slopes.j.__..___ R PN IS PPV RS,
ThA ITw-2 Temple loam, overwashed, 0 to 1 percent slopes_______________ SR 4 70 25| 40|
TcA | TIw-2 Temple loam, overwashed, slightly saline, 0 to 1 percent slopes__ ________ oo . 3 6 25 40 |
TdA and | [IIw-6 Temple loam, overwashed, moderately saline, 0 to 1 pereent |- __ . __ | | _____j--___ 20 I +35 |
CnA slopes. |
TeA I1Tw-5 Temple silty clay, slightly saline, 0 to 1 percent slopes~-_ .| __________._____ o - 15, 25
TfA I1Tw-5 Temple silty clay, moderately saline, 0 to 1 percent slopes_ .- | _____ __ | ______|._____ s 10! 25
TgA TIw-2 Temple silty clay loam, 0 to 1 pereent slopes_._______________ 5] ! 3 7 25 | 40
ThA ITw-2 Temple silty clay loam, slightly saline, 0 to 1 percent slopes_.__j..______ R, 3 6 25 | 40
TkA TITw-6 Temple silty clay loam, moderately saline, 0 to 1 percent slopes.|__ . ____ . _____|______|---__- 20 | 35
Tx VIITs-1 Terrace esearpments_ oo . oo o o e e e ) e e e
HaB VIIe-9 Toomes rocky loam, 0 to 8 percent slopes. _ _ . _ | |a o i e
TmA 11s-6 Traver fine sandy loam, slightly saline-alkali, 0 to 1 percent j________{___._.__. 5 9 25 | 35
slopes.
ThA I1Is-6 Traver fine sandy loam, moderately saline-alkali, 0 to 1 pereent |- .|| ____l-c___ 20 | 435
slopes.
ToA IVs—6 Tralver fine sandy loam, strongly saline-alkali, 0 to 1 percent |__ . __ |- o) . _|eomooclooao oo
slopes. ‘
TpA 1Is-6 Traver sandy loam, slightly saline-alkali, 0 to 1 percent slopes. _|________|___..__. 51 9 20 30
TrA 111s-6 Tmlver sandy loam, moderately saline-alkali, 0 to 1 pereent {__ . ____ |- .. ______l..__.. 15 430
slopes.
TsA IVs—6 Traver sandy loam, strongly saline-alkali, 0 to 1 percentslopes____|_______.|.______. L l RN (U P
Tt VIIls—1 Tuff rockland - _ _ __ e e e e e
TuA 1ITe—4 Tujunga loamy sand, 0 to 3 percent slopes.___.______________ 1, 000 2, 000 | 4 7 15 25
TuB I1Te-4 Tujunga loamy sand, 3 to 5 percent slopes_ ... | ___ e o-.__. 3 86 |o__| 225 l
TvA IVe—4 Tujunga sand, 0 to 3 percent slopes. . | . ___|oo_-__.. 3 § 10 20 |
WaA I11s-8 | Waukena fine sandy loam, slightly saline-alkali; 0 to 1 pereent | ._______j-______ ) _____}-c-o_. 15 25
slopes. | |
WhA IVs-8 Waukena fine sandy loam, moderately saline-alkali, 0 to 1 per- | _______ {1 . _____)-c__- 154 423 |
cent slopes. |
WecA VIs-8 I Waukena fine sandy loam, strongly saline-alkali, 0 to 1 percent |________|_______. S SR R !
i slopes. |
WdJA IITs—-8 Waukena sandy loam, slightly saline-alkali, 0 to 1 percent slopes_'. ______j._______ ) 2 15 15 ! 25 |
WeA IVs-8 Waukena sandy loam, moderately saline-alkali, 0 to 1 pereent ______ .\ ______ ______ | (P 15 | 125
slopes. | |
WhD VIIe-3 Whiterock rocky silt loam, 8 to 30 percent slopes_ - . _ | ______|.______. U USRI P ! ______
WhF VIIe—3 Whiterock rocky silt loam, 30 to 60 percent slopes_ . | _______|_-_-.__. R S A A
WkB VIIe-3 Whiterock silt loam, 0 to 8 percent slopes__ .. - _ | _.____l...____ | S (NI I { ______
WmB I1Ie—1 | Whitney sandy loams, 3 to 8 percent slopes_____ - ___.__{________ 81,800 \_____. 37 |o..-.] 340
WmC IVe-1 Whitney sandy loams, 8 to 15 pereent slopes_— .- ___ || _ | _____|o-_.. 320 | 835
WmC2 IVe-1 { Whitney sandy loams, 8 to 15 percent slopes, eroded.___ . ______ | I SR, R R ST EEEEEE
WmD Vie-4 Whitney sandy loams, 15 to 30 percent slopes__ .. - __________ | I ) I U R
WmD2 Vie—4 Whitney sandy loams, 15 to 30 percent slopes, eroded .. __ __ o ! DI SRN W) Y |
WmE?2 VIIe-3 Whitney sandy loams, 30 to 45 percent slopes, eroded..______ __ foe | SRR i (N P A
WrA IIle-1 Whitney and Rocklin sandy loams, 0 to 3 percent slopes. __ - ___|__._____ P [ 3 | 6 20 \ 35
WrB I1le-1 - Whitney and Rocklin sandy loams, 3 to 8 percent slopes_____ __ b . 2oL 3 ' A6 820 135
WrC IVe-1 Whitney and Rocklin sandy loams, 8 to 15 percent slopes_ .- . _______. [ I [ 320 830
WA I-1 I Wyman clay loam, 0 to 1 percent stopes__ . __________________ 1, 000 2, 000 | 6 I 9 30 | 45
Wy A I-1 | Wyman loam, 0 to 1 percent slopes. o oo ____ [ 1,500 1 3,000 | 7 10 30 1 45

See footnotes at end of table.




EASTERN STANISLAUS AREA, CALIFORNIA 105

crops under two levels of management—Continued

Irrigated erops—Continued [ Dryland crops
! Grapes |
Beans Corn Pasture Peaches Dry-farmed Range

(blackeye) (silage) | [ (cow-acre- (clingstone) Walnuts barley pasture

(100 ib./acre) | (tons/acre) | Wine | Other months 1) (tons/acre) | (Ih./acre) (100 Ib./acre) | (cow-aecre-
{ (tons/acre) | (tons/acre) | days 2)

A B A | B A B A B A B A BoA B A B A B
_________________________ N EIN NS R 4 8 | e 5 10 8 15
_________________________ S N R D R R ______‘______x_ TV 50 10 8 15

| [
________________________________ R PR DU (R RSUUNU ISR DRI SRR SRR PRSI NP 5 10
8| 16 61 12| ... I T S T S R S 12 18] 25 40
9 18 7 14 3 | 7 5 10 8 15 7 14 | 1,000 1,800 18 25 25 40
10 20 8 15 4 8 6 1l 8 16 8 15| 1,200, 2,000 | 18 25 30 50
10 16 | . 9 |55 30 PO F S S I15 20 10 30
8\ 314 |\ _____. \ ________ I 7 14 o N N N 15 20 | 10 30
10 16 | [ | o - - |mem e 9 150k - oz s ' s i 15 20 10 30
""" 9| 18| 8| 13 51 9| 7 "ié""%"“'ié"'ié'f'“1sﬁ"if4oé“"éfgod'r'"ié""és'"”f%' T 40
| 71 314 37 | 314 4 LX) 6 [ 112 6 14 {o_____ 18 | 1,200 | 32,200 18 25 | 15 40
b e .. 6 12 || b 15 20 |l .
8716100 20 LDl I DO N R B T A i RN | M. |18 | 25| 50 30
7 14 8 16§ | 7 1 PR MO A R 18 25 | 45 70
5 10 ool - szl - - o 6 12 |oo e 12 18 40 60
6 103 I I (—— — . 6 3 I Ll s 15 201 35 50
___________________________________________________ 5 10 ____,<_.____L___,ﬁ_____,-_,.‘ 10 15 30 | 45
8 16 8 160 .. i I S 13 | _cifemsamtbosremeibormsmns 15 20 45 70
7 14 6 ST I I I R 8 18 | oelesised S i | 15| 20| 40 60
5 10 |l I PN E 6 i)l = e el 12 18 35 50
__________________________ - -- - i i s g P e mm = — | — e — = [ - — o -m __,_--I---__. O — ecmmmerrw|crcwremwelere—-— ]| e —me]a- =~ -~
______ SRS SRR USRI RO NN MSSOUNAN NSNS MU AU ‘*"'W"”‘“" e 15 30
6| 12 6 12 s | SN 7 T FA] S ) [ 12 18 20 40
! ' |
50 10 ool X v10 | e exz | I 10| 15 15 30
_____________________________________________________________ -, (¥ b | Ty sl - = — - - 5 10
| |
6 12 5 10 ... Ll DU, 410 7 13 (L. [ | ____________ | 12 18 20 40
5 10 |||l e S S | 6| 412 || _zidlsumsnofe —— 10 15 15 30
___________________ — ._,,--i_-----‘____,_I______ SR S, -____.i _____\_____-_,(. e U] EER R 5 10
””” 70 15| 7| 15| a8 6, 12| 6| 10| 10| 17 1,200 | 2,500 |- ______| 15| 30
_______ 812 oo oo 3T} 811 51 310 _| 816 1,000 %2500 |______|._____| 15 30
5 10 3 10 4 6 | 5 9 8| 14 1,000 | 1,800 | _____|.._.__| 10 20
50 10 | loto DT I 6| 12 . I Ehsinied |- 10 15| 15 30
| 1
_______ [RUINEL SNSPRN. YRR (- ..----‘,A____ | B0 e ,_-__i__‘__.‘ 10 20
| | |
B | ) (e et E e e et e b ads | _. g _,_+____,____, l s _ _ 5 i 10
5 0 | \ _____________ 6 12 | o 10 ' 15 | 151 30
__________________________________________________ 50 10 ||| 10 20
| | 1
_____________________________________________________________ S N SN Y N MU T BT
___________________________________________ y___________k_____L____.__________,__________J____________ 10 20
_____________________________________ SN S ! NI (Supuuvueti SRl (SN il USRS 15 ‘ 30
_______ 812 \______| 312 |._.___ 7 L_____ 3 10 7 14 | _____| 316 ________ 31,800 18| 25 30 50
51910 ‘ ________________________ T R e IR Mttt IR 5 20 30| K
_____________________________________ S S AU (it S —— R P 25 45
_______________________________ Bl 38 aeeeweleeaoifens e st __ 0 1B 25 45
______________________________ sl e _wfes o seesesalovsemal S - Sl - - e - g5 20 40
_______ I A SN <= A== i R I = Py (ot (S I ERT: ) 40
AEETY BT S IR | i s, RIS 15 2071 20, 40
R RIET )  E g — |7 e DI 15| 20 20 40
| 53 SRS U (O OO SOOI NI NIt MORSIOUuIN FUOURI Hououiton NSO NOIRISIN NP N 12 | 18 } 20| 40
' 8 16 8 16 5 8 | 61 12| 8| 16 10 16 1,200 ! 1,800 20 | 30 30 | 50
| 100 20 10 20 | 6 9 g1 13| 91 181 121 18 150 ! 2 500 201 30| 40 | 70
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SOIL SURVEY SERIES 1957, NO. 20

TaBLE 4.—L'stimated average acre yields of principal

Irrigated crops
Map Capa- Almonds Alfalfa Barley
symbol bility Soil (Ih./acre) (tonsfacre) | (100 Ib./acre)
| unit
' |
A B A K A B
| |

WyA I11s-3 Wyman loam, moderately deep over gravel, 0 to 1 percent slopes_| .- .. I PR 4 ‘ 7 20 33
Y kA IVs-3 Yokohl loam, 0 to 1 percent slopes____.___ ____________________ SN DU R loeeeoe 25 40
YoA IVs—3 Yokohl clay loam, 0 to 3 percent slopes_ . ____ . ____________|_______ | ______|...__ [ocennan 25 40
ZaB I1Is-5 Zaca clay, 3 to 8 percent slopes______ .. _______ | ________ N | ,,,,,, 820 *35
ZaC IVe-5 Zaca clay, S to 15 percent slopes____________________________|_______. .. Loerace - 320 | %35
ZaD IVe-5 Zaca clay, 15 to 30 pereent slopes. .o . _._____ % ________ ; ________ i _____ R I R EEEEES

I Number of months 1 animal unit (I cow, 1 horse, 1 mule, 5
sheep, or 5 goats) can be grazed on an acre during the grazing season
without damage to the pasture.

The information on yields and management practices
provided in this part ot the report will be most useful and
helpful immediately upon release of this report. New
developments in crop breeding, control of insects and dis-
eases, use of fertilizer, tillage, irrigation, and drainage
will make obsolete much of the information on manage-

2 Number of days 1 acre will provide grazing for 1 animal unit,
without injury to the pasture, during the year.
3 Based on sprinkler or contour-furrow irrigation.

tuted, and the State and Federal farm advisory services
are always ready to provide the latest information
available.

Iistimates of yields are of most use when the manage-
ment, practices under which such vields can be produced
are specified. Tables 5 through 15 show, for each prin-

ment. Newer and better practices can always be substi-  cipal crop and for the soils of specific capability units, the
Tapre b.—Irrigated oljaljo?
Grour 1t CapasprLiry Usrrs [-1 avp [Is-3
Management level
Practices s o —— o -
|
[ A B
Rotation_ o ___________________ Alfalfa 3 years, small grain—cash or truck | Alfalfa 3 years, small grain—cash or truck crop double

| crop double cropped 3 vears.,

Soil preparation. . __________.___ | Grade less than 0.1 percent.

cropped 2 yvears; small grain—fallow 1 vear.
Grade less than 0.1 percent; make flat for 100 {o 200
feet at lower end; chisel.

Seedbed preparation. o _______ | Use disk, spring-tooth harrow, and spike | Use disk, spring-tooth harrow, spike harrow, and roller.
harrow.
Seeding:
Variety L __________ | Lahontan, Moapa. Lahontan, Moapa.
Date_ o Oct. 15 to Dec. 15 or Jan. 20 to Mar, 15. | Oct. 15 to Dec. 15 or Jan. 20 to Mar, 13.
Fertilization_ - _______________. Dairy farms: 35 to 10 tons of manure per | Dairy farms: 5 to 10 tons of manure and 1,000 pounds
acre. of gypsum or 300 pounds of superphosphate per acre.
Irrigation: | |
Method2___ ______ __________. | Tlood: checks 150 by 660 feet to 80 by | Tlood: checks 80 by 400 feet to 100 by 300 feet.
1,320 feet. |
Frequeney___. o . ____ ___ 8 01{ 9 times; 5 inches of water per irriga- | 7 times; 4 or 5 inches of water per irrigation.
tion.
Total amount of water..____.___ 3.5 to 4.0 feet. 2.5 to 3.0 fect.
Drainage_ . ____________._ None. Install drainage ditches where needed.
Cutling state_ _______________ w—-- Cut at 0.1 bloom or at bud stage. Cut at 0.1 bloom and cut onee in winter,
Special practices_________________ None. Dry plow to control weeds and nematodes in fallow
season.
Rodent control .. _______________ None. Poison or trap, or both.

See footnotes at end of table.
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|
Irrigated crops—Continued Dryland crops
{ Grapes
Beans Corn Pasture Peaches Dry-farmed Range
(blackeye) (silage) | (cow-acre- (elingstone) Walnuts harley pasture
(180 1n./acre) | (tons/acre) Wine Other months 1) (tons/acre) (Ib./acre) (100 Ih./acre) | (cow-acre-
: (tons/acre) (tons/acre) days 2)
| |
A | B A B | A B ‘ A | B A B A B A ; B A B A B
| | T
71 15 7 15 B B Tl L e e P 10 14 | .. 1 15 20 30 50
7 14 5 10 | 2 6 | 4 8 9 15 8 14 | [ 15 20 20 40
7 14 5 {0 PR RN I 8 15 7 ST I |15 20 20 40
37 314 35 310 | oo 8 12 ||| 15 20 45 70
SO (RRURURPRIEN JRURNURNN UU U UUPSURPUUEN PSRN DRSSP IR SRR 10 |- e 12 18 45 70
_______ | \1 ‘| 10 15 40 60
i | i |

¢ After salt or alkali reclamation, or hoth.
8 This soil was described under the series name “Ripperdan’ in
University of California Soil Survey Report No. 13, Soils of Iastern

combination of practices that will produce the yields given
in table 4 for the two defined levels of management—com-
mon  (or average) and optimum. Tables 5 through 15
are useful only m relation to table 4. To use them, find
in table 4 the crop, the name of the soil, the capzxfaility
classification of the soil, the level of management, and the
estimated yield; then look at the appropriate one of tables

TasLe 5.

Stanislaus County, California (3) and in some other University of
California publications.

5 through 15 to learn the details of management. For
example, Bear Creek clay loam, 0 to 3 percent slopes
(BeA) will, it is estimated, produce 4 tons of alfalta per
acre under common management (level A). This soil
is in capability unit IIs-8. To find the combination of
practices that will produce this amount of alfalfa, refer
to table 5 and look 1 colummn A under group 1.

Irrigated alfalfa *—Continued

Grour 2:  Carasruity UniT ITw-2
Management level
Practices _
A B

Rotation________________________ Alfalfa 4 years, corn 2 years. Alfalfa 3 vears, cash or truck crop 3 years.

Fertilization_ ..o . ___________ None. 1,000 pounds of gypsum or 300 pounds of superphos-

phate per acre.
Weed control . ______________.___ None. Spray infested spots with chemical weedkiller,

All cther practices_______________ Same as for group 1.

| Same as for group 1.
|

Grovur 3:

Capapruiry Uxirs ITle—4 avp I11s-4

I
Grade less than 0.2 percent.
Same as for group 1.

Soil preparation. . ___________
Tertilization - .. _________

Irrigation:
Method o ____
TIrequeney .. _____.
Total amount of water__________
All other practices.________.______

10 times.
I 4 feet.
, Same as for group 1.

' Checks 75 by 660 feet to 150 by 300 feet.

\
Grade 0.1 to 0.2 percent.
300 pounds of superphosphate and 1,000 pounds
gypsum per acre in alternate years.

of

Checks 75 to 100 feet by 300 feet or less.
& or 9 times.

2.5 to 3.0 feet.

Same as for group 1.

GRrouUP 4:

Carpapivity Unrr I1Iw—4

Drainage. . | None.

All other practices________________ Same as for group 3.

Level; install drainage ditches and pumps where possible;
Irrigate according to the results of examination of
soil in localized areas.

Same as for group 3.

See footnote at end of table,



108

SOIL SURVEY SERIES 1957, NO. 20

Tapre 5.—lrrigated alfalfa *—Continued

-

GrovuPr 5:

CAPABI_LITY Unrtts ITw—-3 anp IITw-3

Practices

Management level

A

’ B

Soil preparation

Trrigation

All other practices

Sanie as for group 1.

Same as for group 1.

Same as for group 2.

Grade 0.1 percent throughout on soils shallower than 42
inches; make flat the lower one-fourth or one-third of
fields of soils deeper than 42 inches; install drainage
ditches.

Same as for group 1, but control irrigation through tests
made with soil augers or moisture meters.

Same as for group 2.

Grovr 6: Capapinity Unir

IIs-7

Soil preparation..________ _______
Seeding date._______._ . ___.___.__
Cutting state. ._____.____________
Irrigation method.___ . ___ _____.__
All other practices

Same as for group 1.

Same as for group 1.
Same as for group 1.

Same as for group 1.
Same as for group 1.

Grade 0.1 percent; level with care to avoid standing
water.,

Oct. 15 to Dec. 15.

Same )ns for group 1 (keep equipment off when soil is
wet).

Checks 60 by 73 feet to 600 by 1,000 feef.

Sante as for group I.

Grocve 7: CAPABILITY UNIT

IVe—d 2

Seeding date_____________________
Special practices. o ____________

All other practices__._________ ___

Same as for group 1.
None.

Same as for group 3.

Nov. 15 to Deec. 15 or Jan. 20 to Mar. 15.

Provide windbreaks; to prevent wind ecrosion, avoid
cultivation early in fall.

Same as for group 3.

Grour 8:

Capasrniry Units IIs—6 anp IIIw-6

Special practices_ - . _______

All other practices___ .. ________.__

None.

Same as for group 5.

To remove alkali, apply 2,000 to 4,000 pounds of gyvp-
sum, according to results of soil tests and make several
heavy irrigations before planting crop; install drainage
ditches and pumps to lower the water to depth of 6
feet or more.

Same as for group 5.

Groupr 9:

Carapiniry Unir IIle-1

All practices_ o _ o ___

Same as for group 1, but irrigate with

sprinklers and do not level fields.

Same as for group 1, but irrigate with sprinklers and
do not level fields.

! Irrigated alfalfa not recormmended for the soils of capability

units not listed in this table.

2 Based on a 15 cubic feet per second head of irrigation water;
where less water is available, checks must be shorter, or narrower,

or both.

3 Boils of capability unit IVe—4 not well suited to alfalfa.
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TasLe 6.—[rrigated almonds?

Group 1: Carpasrniry Usrr I-1
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Practices

Management level

A

B

Soil preparation
Pruning__ L ____.
Fertilization__ .. __________.__

Cover eropP . oo oo
Cultivation___ .. _._________._
Trrigation:
Method__ . ___________________
TIfrequeney. oo _____.____
Total amount of water__________
Drainage__ . _________

Harvest._ . _____.___

I'rost protection__________________

Grade 0.1 to 0.2 percent.

Done every 2 to 4 years.

Ranges from none to 100 pounds of nitrogen per
acre every other year (some growers wait to
see how crop is progressing); zine not used,

None.

Disk twice and landplane in preparation for
harvest.

Ilood: 1,000 to 1,400 feet runs.

1 or 2 times.

12 to 18 inches.

None. May allow water to pond at end of
checlk.

Picked up by hand with little supervision.

None.

Grade 0.1 pereent or less.

Sclective pruning by year-round employees.

100 to 150 pounds of nitrogen per acre, according
to top growth and yield; apply fertilizer between
October and December; spray once a year with
zine.

Plant 40 pounds per acre of winter rye where
penctration of water needs to be improved.

Disk 2 or 3 times and landplane and roll in prepa-
ration for harvest.

Flood: 600 to 800 feet runs.

4 or 5 times.

36 inches.

Level land so that, by timing runs, ponding does
not occur.

Mechanically knock and pick up almonds and
immediately hull and deliver them for fumiga-
tion.

25 orchard heaters per acre and 1 pot per tree
around perimeter of orchard.

Grour 2: Carasiuity UniT Ile-1

Trrigation_ oo ____.______
All other practices_______.______.__

Contour checks.
Same as for group 1.

Contour furrows or sprinklers.
Same as for group 1.

Group 3: CarasiLity Units IIs-3 anND

IIs-7

Trrigation_ .o ____________

All other practices_ oo ...

Same as for group 1.

Same as for group 1.

5 or 6 times; 4 inches of water per irrigation; use
furrow irrigation on loams and clay loams.
Same as for group 1.

Grour 4:

CarasiLity Unrrs IIle—4 anp IIls—4

Fertilization_ _ - ___________

Trrigation . . ________

All other practices. .. _________

Same as for group 1.

Grade 0.2 to 0.3 percent.

Same as for group 1.

Total of 150 to 200 pounds of nitrogen per acre in
3 applications; apply according to top growth
and yield; apply 2.5 tons per acre of manure.

Grade less than 0.2 percent; 4 to 5 inches of
water per irrigation; use sprinklers on slopes
of more than 1 percent

Same as for group 1.

Grour 5: CaraBrirary Unit IVe—4

Tertilization_ - ___..____
Ireigation - . o oo ______.

All other practices .o oo ____

Same as for group 1.
Grade 0.2 to 0.3 percent.

Same as for group 1.

Same as for group 4, except for 5 tons of manure
per acre.

Sprinklers; 7 or 8 applications; total of 30 to 36
inches of water.

Same as for group 1.

i Trrigated almonds not recommended for soils of capability units not listed in this table.
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TasLE T—Irrigated beans (blackeye)*

Group 1: CarasriuiTry Units I-1 anp IIs-3

Practices

Management level

A

B

Rotation_ __________________.____

Seedbed preparation______________
Fertilization_ ... ______.____
Seeding:
Variety - ..
Rabe

Seed treatment:
Damping off . __________
Wireworms___ . __________
Lygus bugs.________________.___
Irrigation:
Method___ L __.
Trequency oo ____.____.
Schedule. o . ..

Amount of water_ .- __.__.___

|
Beans-small grain double cropped 2 years, |

beans-fallow 1 year, alfalfa 3 years.

Disk twice: harrow.
None.

BE3 or BES.

20 pounds per acre, drilled.

Single ecrop:  May 15 to June 10.
Double crop: June 10 to July 10.

Fungicide,
None.
DDT or toxaphene.

Tood: checks.

Preirrigate and then irrigate 2 times.

30 to 40 days after seeding and then 3 or 4 wecks
later.

5 inches per irrigation.

Beans-small grain double cropped 2 years,
beans-fallow 1 year, small grain-fallow 1 year,
alfalfa 3 years.

Chisel or subsoil in fall; disk twice; harrow.

5 to 10 tons of manure per acre.

Certified BE3 or BEES.

20 pounds per acre, drilled.

Single crop: May 20 to June 1.
Double crop: June 10 to June 20.

Tungicide.
Insecticide.
DDT or toxaphene.

Flood: semifurrows.

Preirrigate and then irrigate 3 times.

30 to 40 days after seeding and then 3 or 4 weeks
later.

4 or 5 inches per irrigation.

Drainage___ . _____._ None. Install drainage ditches to remove excess water
Grour 2: CapapruiTy uNIT ITw-2
Speeial practices - o _____________ None. To promote seed formation, clip vines when they

All other practices__-____.___..____

Same as for group 1.

begin to intermingle.
Same as for group 1.

Group 3: Carasiurty Unirs I1le-4, I1Is—4, AND

IIIw—4

Trrigation_ o ____________

All other praetices_ o _________

Same as for group 1.

Same as for group 1.

Same as for group 1, but preirrigate and then
irrigate 3 or 4 times.
Same as for group 1.

Group 4: Capasrurry Unir IIw-3

Irrigation_ - o~ oo _____
All other practices____-_._._._____

6 inches of water per irrigation.
Same as for group 1.

4 inches of water per irrigation.
Same as for group 1.

Grour 5: Caraminiry Unit IIs-7

Scedbed preparation_ .o ________
All other practices._._____________

Same as for

> 'or group 1.
Same as for

group 1.

Level precisely to avoid standing water.
Same as for group 1.

Grotr 6: Carapiurry Unrr IVs-3

Rotation________________________
Seedbed preparation . ____________

Trrigation:
Method_______________________
Trequeney .. oo
Amount of water______________._

All other practices________________

Small grain 1 year, fallow 1 year, beans (black-
eye) 1 year.
Same as for group 1.

Sprinklers.

2 or 3 times.

2 or 3 inches per trrigation.
Same as for group 1.

Small grain 1 year, fallow 1 year, beans (black-
cve) | year.

Deep plow or chisel in fall; harrow to contcol
weeds and to save moisture in spring.

Sprinklers.

2 or 3 times.

3 or 4 inches per irrigation.
Same as for group 1.

tIrrigated beans (blackeye) not recommended for soils of capability units not listed in this table.
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Group 1:

111

[rrigated corn for silage on dairy farms*

CaraBiLity Unrtrs I-1, IIs-3, anp ITw-2

Practices

Management level

A

B

Rotation_ oo ______

Soil preparation___________._____.
Seedbed preparation__ . .- ______

Seeding:
Variety - _ .

Date. oo .

Seed treatment:
Damping off __________________._
Wireworms . .o e
Fertilization_ - - __________
Irrigation:
Method .o
Frequeney____ - _.___._
Schedule_ _____________________

Amount of water_..____________

Corn-small grain double cropped 3 years, alfalfa
3 years.

Grade less than 0.2 percent.

Disk twice, harrow.

Hybrid adapted to a short growing season or
to one of medium length.

June 15 to July 15.

15 pounds per acre.

Fungicide.
None.
75 pounds of nitrogen per acre, or manure.

Flood: cheeks 1,000 to 1,320 feet long.
Preirrigate and then irrigate 4 or 5 times.
[. Before seeding.

2. When corn is 15 to 24 inches high.

3. 3 times at intervals of 10 to 14 days.
4 to 5 inches per irrigation.

Corn-small grain doulle cropped 3 years, alfalfa
4 years.

Grade less than 0.1 percent

Chiscel in fall if necessary; in spring plow, disk,
harrow, and cultipack.

Hykrid adapted to a growing season of medium
lengih.

June 10 to June 20,

15 pounds per acre.

Fungicide.
Insecticide.
Manure and 75 pounds of nitrogen per acre.

Flood: checl s 400 to 660 feet long,.
Preirrigate and then irrigate 4 times.

1. Before seeding.

2. When corn is 13 to 24 inches high,
3. 2 times at intervals of 10 to 14 days.
4 to 5 inches per irrigation.

Grour 2: Carasirity Unir IIle—4

Trertilization_ o ___________
Irrigation. .o __._____

All other practices___ - ____._____

Same as for group 1.

Same as for
tion.

Same as for

group 1, except for one more irriga-

group 1.

Manure and 100 pounds of nitroger. per acre in
split applications.

Same as for group 1, except for one more irriga-
tion and only 3 inches of water per irrigation.

Same as for group 1.

Grour 3: Carapiuity Unir ITw-3

Irrigation. . ____________

All other practices__________._____

Same as for group 1, hut do not apply more
than 3 inches of water per irrigation.
Same as for group 1.

Same as for group 1, but do not apply more
than 3 inches of water per irrigation,
Same as for group 1.

Grour 4:

Caraninity UNit I1Tw-4

Drainage - .
All other practices_ . __._____

Soils need drainage to be suitable for corn.
Where drained, same as for group 1.

Soils need drainage to be suitable for corn.
Where drained, same as for group 1.

Grour 3: Caramnity Unir I1Is-4

Trrigation - o o ___

All other practices_____.__._______

Corn not recommended, but if it is grown, 6 to §
light irrigations (3 inches of water per irriga-
tion) or sprinkling will be required.

Same as for group 1.

Corn not recommended, but if it is grown, 6 to 8
light irrigations (3 inches of water per irriga-
tion) or sprinkling will be required.

Same as for group 1.

Grour 6: Caraminity Usit 11s-7

Trrigation_ - oo _____

All other practices_.______ .. _____

Same as for group 1, but apply no more than 4
inches of water per irrigation.
Same as for group 1.

Same as for group 1, but apply no more than 4
inches of water per irrigation.
Same as for group 1.

Grour 7: Caraniuiry Uwsit ITs-6

Drainage oo oo
Tertilization. - _________.__.

All other practices_ oo __._

Sce footnote at end of {able,

None.

Same as for group 1 and, in addition, 1 ton of
gypsuln per acre.

Same as for group 1.

Install drainage pumps or ditches.

2 tons of gypsum (morc on kad spots of alkali)
in addition to manure and nitrogen fertilizer.
Same as {or group 1.
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Grour 8:

[rrigated corn for silage on dairy farms*—Continued

Capapriniry Unrrs I1Is—5 anp I1Iw-35

Practices

Management level

A

(.

B

Soil preparation__________________

Level carefully so that irrigation water can be

Level carcfully so that irrigation water can be

controlled and excess surface water can be controlled and excess surface water can be
removed. removed.,
All other practices.______________ Same as for group 1. Same as for group 1.
 Irrigated corn for silage not recommended for soils of capability units not listed in this table.
Tasre 9.—Irrigated grapes
Grour 1: Carasiuiry Uxits I-1 anp IIls-3
Management level
Practices
A B
Soil preparation______.___________ Level areas and build flood checks. Level areas and build flood checks: chisel to

Fertilization_ . - _.___________

Plant spacing:
Wine grapes:
Cordon pruned_______________
Head pruned. __ . ________
Table grapes:
Cordon pruned____._____.____
Head pruned_ . ______.
Cane pruned.___-____________
Grapes for raisins:
Cane pruned_________________
Irrigation:
Method. - _________.___

Schedule. . .o ____._.___

Total amount of water__________
Insect control:

Thrips- oo oo

Red spiders (if present) _________

Leafhiopper (f present) - . __._.__

Nematodes_. - . ___________
Disease control:

Mildew oo ___

Spanish measles_____.__________

Cultivation____ .. ___________.___

COVer CropP . - o oo

Spray with zinc or daub on spur-pruned varicties.

8 by 12 feet.
8 by 12 feet.

8 by 12 feet.
8 hy 12 feet.
8 by 12 feet.

8 by 12 feet.

Flat borders: checks, 48 to 60 feet by 800 feet.
June 10, 5 inches; July 20, 5 inches.

10 inches.

At full bloom, apply 12 pounds of DD'T per acre.
Treatment is erratic.

Apply Malathion, as required, in September.
None.

Dust with sulfur 3 or 4 times, beginning when
shoots are 12 to 15 inches long.

Apply sodium arsenite once before pruning or
6 weeks after pruning.

Disk after each irrigation; disk prunings in fall
or early in spring.

None.

depth of 8 to 12 inches; control weeds through
fallowing.

Spray with zinc or daub on spur-pruned varieties;
apply 30 pounds of nitrogen per acre and,
late in fall, 2 tons of barnyard manure: do not
use chicken manure.

12 feet.
12 feet.

8 by
8 by

8 hy
8 by
8 by

8 by 12 feet.

12 feet.
12 feet.
12 feet.

Flat borders: checks at a maximum of 60 hy
660 feet; furrows on loams and clay loams,

May 15, 3 inches; June 15, 6 inches; July 15,
6 inches; Aug. 15 (if summer is hot), 2 inches.

Table grapes 23 inches, other grapes 17 inches.

At full bloom, apply 12 pounds of DDT per acre.
Spray or dust organic phosphate in June.

Apply Malathion late in May.

Fumigate; preplant.

Dust with sulfur 3 or 4 times, beginning when
shoots are 12 to 15 inches long.

Apply sodium arsenite once before pruning or
6 weeks after pruning.

Use spring tooth harrow or sweep after each
irrigation; disk in fall or early in spring; if
necessary, disk once to kill weeds; chop
prunings.

Plant rye early in fall and disk early in spring.

See footnote at end of table.
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TanLe 9—/rrigated girapes *—Continued

Grour 2:

Cararinity Untrs ITe-1 anp I1le-1

Practices

Management level

|
A '

B

Planting and leveling____ ... _____

Irrigation_ .. ____ ___________.__
Varieties . ... ________ .
Fertilization.____ _______________
All other practices______________.__

Plant up and down slope or use deep cut leveling.
(Reduce spacing to 8 by 10 feet in dry-
farmed areas).

Turrows.

Head-pruned varieties only.

(No fertilizer used for nonirrigated grapes.)

Same as for group 1.

Grade or level to uniform slope and plant on the
contour.

Contour furrows or sprinklers.
Head-pruned varieties only.

(No fertilizer used for nonirrigated grapes.)
Same as for group 1.

Grovur 3: Carasrniry Uxntrs I1le-4 anNp

I1ls—4

Trrigation._ - o ________.______
All other practices ... _______.____

Same as for group 1.
Same as for group 1.

Checks 36 to 48 feet by 60 feet or 60 by 330 feet.
Same as for group 1.

Grour 4:

Carasinity Usrr I1Te-4 (Soil on 3 to 8

percent slopes)

Planting and irrigation__._._______

All other practices________________

Same as for group 1.

Same as for group 1.

Graded rows: plant and irrigate on grade of 0.5
to 1.0 percent; use short furrows (330 feet).
Same as for group 1.

Grour 5:

CaraBrniry Unit ITw-3 (Soil free of salts and alkali)

Irrigation

All other practices . ________.____

Furrows: apply water more frequently but use
less water per irrigation than for group I.
Same as for group 1.

Furrows: apply water more frequently but use
less water per irrigation than for group I.
Same as for group 1.

Grour 6: Capapiniry Unir IIs-7

Irrigation
Insect control.________ . _____.___
Disease control
All other practices__ ... _______.

Same as for group 1.

No fumigation needed.
Mildew control important.
Same as for group 1.

Ifurrows: 1 or 2 furrows per plant row.
No fumigation needed.

Mildew control important.

Same as for group 1.

Grour 7: CapaBiniry UniT IVe-1

Irrigation

All other practices___.____________

Same as for group 1.

Same as for group 1.

Sprinklers used along with cross-slope planting
and cultivating and the control of weeds with
chemicals.

Same as for group 1.

Grour 8: CarapiLiTy UviT IVe-4

Soil preparation_.______._________
Tertilization oo _____________.

Irrigation:
Method oo .

Frequeney and amount. . _______
Insect control_______ _____________

Disease control:
Nematodes_ . _______________.__
Cover crop

Graded rows, 0.25 to 0.5 percent.

Apply barnyard manure, if available.

Graded checks, 660 by 60 feet.
3 times,

Same as for group 1.

No treatment.
Weeds grow in winter.

Graded rows, not more than 0.2 to 0.4 percent;
runs 330 feet, or sprinklers.

Apply 6 to 10 tons of bharnyard manure and
organic wastes per acre.

Graded checks, length 330 feet, width 36 to 48
feet; or sprinklers.

4 or 5 times, 3 to 4 inches of water per irrigation.

Same as for group 1; control of red spider empha-
sized.

Fumigate soil.
Plant rye.

! Trrigated grapes not recommended for soils of capability units not listed in this table.
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Tasre 10.—Irrigated small grains*

Cararruiry Unrrs I-1, ITw-2, ITw-3, I1Is-7, I1le-4, axp IIIs-4

Practices

Management level

A

B

Rotation

Soil preparation
Seedbed preparation

TFertilization____.__.______________
Seeding:
Variety _ o oo ______

Seed treatment
[rrigation:
Method
Frequenev____
Amount of water_______________

Alfalfa 3 years, small grain-cash crop (such as
heans) double cropped 3 years.

Grade less than 0.2 percent.
Disk twice, harrow,

0 to 30 pounds of nitrogen per acre before
planting.

Oats: Kanota, California Red; barley: Arivat,
California Mariout.
80 to 100 pounds per acre.

Qats: Nov. 15 to TFeb. 1; barley: Nov. 1 to
Jan. 15.

None.

I'lood: checks 1,000 to 1,310 feet long.

1 or 2 times.
5 inches per irrigation.

Alfalfa 3 years, small grain-cash crop (such as
beans) double cropped 2 years. small grain-
suminer fallow cultivations 1 yvear.

Grade less than 0.1 pereent.

Chisel or subsoil; alternately disk and plow or
vary depth of disk; harrov, rirgroll.

30 to 50 pounds of nitrogen per acre hefore
planting.

Oats: IKanota, California Red; barley:
California Mariout.
80 to 100 pounds per acre.

Arivat,

Oats: Nov. 15 to Dee. 15; barley: Nov. 1 to
Dee. 15.

NI Ceresan,

Flood: checks 660 to 880 feet long.
1 or 2 times.
4 or 5 inches per irrigation.

Harvest date__ __________________ Barley: June 1 to June 20. Barley: May 25 to June 5.
Grour 2: Carasiniry UnrT I1s—6
Seceding ... ___________ Same as for group 1. Barley: California Mariout.
All other practices_.______________ Same as for group 1. Same as for group 1.
- Grovur 3:  Capapinity U~IT I1Ts-5

Rotation_ . ____________ Sanie as for group 1, except no double cropping. | Same as for group 1, except no double cropping.
All other practices.__.____________ Same as for group 1 Same as for group I.
Group 4: Carapruiry U~rit IVs—3

Tertilization_ . ___________________
All other practices

Same as for group 1.
Same as for group 1.

200 pounds of 16-20-0 per acre.
Same as for group 1.

! Irrigated small grains not reco

mmended for

soils of eapability units not listed in this table.

Tapre 11.—Dry-farmed small grains*

Grour 1:

CaraBruity Unrrs ITTw-35, TTIs-3, IVe-3, anp IVs—3

Practices

i

A

Rotation
Seedbed preparation

Tertilization_ __ . ___ . __________
Seeding:
Variety

Barley 1 vear, fallow 1 vear.

Disk in fall, plow in spring; disk or use rodweeder
as needed. \

Ranges from none to 75 pounds of 16-20-0 per
acre sprayed by airplane.

| Barley: Tennecssee Winter,

80 to 100 pounds per acre.
N1 Ceresan.

Management level

B

Barley 1 year, fallow 1 year.
Plow in spring; disk or use rodweeder as nceded.

100 pounds of 16-20-0 per acre at or before
seeding,

Barleyv: Malting, Tenncssce Winter; or Arivat
for feed.

80 to 100 pounds per acre.

N1 Ceresan,

See footnote at end of table.
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TasrLe 11.—Dry-farmed small grains '—Continued

Group 2:

Capasiniry Uxirs [-1, Ile-1, Ilw-2, IIw-3, IIs-3, IIs-7, Ille-1, IIIs-4, IIIs-5, IVe-1, ann IVe-5

Management level

Practices

A

B

Fertilization_ - ______ _____________ No fertilizer.

All other practices_ . _._ - ________ Same as for group 1.

In wet years, apply 100 pounds of ammonium
sulfate per acre by airplane.
Same as for group 1.

I Dry-farmed small grains not recommended for soils of capability units not listed in this table.

TanLe 12.—7rrigated posture*

Grour 1: Carapiniry Units [Tw-3, I1s-7, IT1Tw-3, I1Is-3, axp IVs-3

Management level

Practices

A

| None.

Grade 0.125 to 2 percent.

Roughly level; chisel, harrow.

75 pounds superphosphate per acre.

Rotation
Soil preparation._ .. _________ l
Seedbed preparation oo _______
Iertilization

Seeding:
Mixture. .. Ladino clover, hardingrass, dallisgrass, feseue,
trefoil, and alfalfa,
Date_ o __ In fall or spring.
Irrigation:
Method_ o ___ ‘ Flood: checks ¥4 to ¥4 mile long,
Trequeney____ Lo _..___ After Mar. 15, at infervals of 7 to 10 days.

Total amount of water__._______ 54 inches.

Grazing_ _ . ______________________ Livestock left in ficlds during irrigation; no rota-
tion of grazing.

Clippings. . _______ None.

Drainage - ____._ None.

Grour 2: CarapiLiry Uxsits I-1, Ile-1, axp ITw-2

3

Pasture 7 years, corn or small grain 2 years.

Grade 0.25 percent.

Level precisely; chisel, harrow, secd, ringroll.

300 pounds superphosphate per acre during
February or March.

Perennial ryegrass 3 pounds, annual ryegrass 3
pounds, ladino clover 3 pounds, and orchard-
grass (Akaroa strain) 4 pounds.

Nov. 1 to Dee. 1.

Tlood: checks 36 to ¥4 mile in length by 14 feet
I in width,

Begin when needed; about every 14 days, but
vary as to temperature; after Apr. 30, at inter-
vals of 7 to 10 days.

42 inches.

Livestock held off fields at least 3 days after irri-
gation; 25-day rotation with cross fencing,

| and stock to clean in 1 day.

2 per year.

Install drainage ditches to remove cxcess wuater;
use pumps, if possible, to reuse runoff water.

Irrigation_ - _____________________ |
All other practices. . .- _______ |

Checks ¥ to ¥ mile long.
Same as for group 1.

‘
! Tlood: checks ¥ mile long.
Same as for group 1.

Grour 3: CapaBiury Units [ITw—4, ITIs—4, sxp IVe—4
Rotation_ - ______________ None. .
Seedbed preparation. .. _________ Same as for group 1, but harrow out hermuda- ' (3)
orass.
Seeding mixture _________________ | Same as for group 1. 2.
Trrigation: \
Method __ . L __ | Same as for group 1, except for checks % to ¥4 | (0.
mile long.
Total amount of water____ . ____.___ More than 60 inches. ®.
Grour 4: Capamity Units Ils—6 anp 1IIw—6
Fertilization.____________________ | Same as for group 1, but add 500 pounds of | Same as for group 1, but add 4,000 pounds of
gypsum per acre. eypsum per acre each year until alkali condi-

All other praetices _______________ Same as for group 1.

tion is corrected.
Same as for group 1.

See footnotes at end of table,
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TasLe 12.—/rrigated pasture *—Continued

Grour 5:

CaraniLiry Unirs IIIw—5 anp IIIs=5

Practices

Management level

A

B

Grazing____________.______ ______

All other practices _______________

Same as for group 1.

Same as for group 1.

Do not irrigate until soil begins to dry in spring;

do not graze until 5 days after irrigation or
rain.
Same as for group 1.

Grour 6: Carasiniry Unrrs IIIe-1 anp IVe-3
Trrigation_ . _____________________ Same as for group 1. | Checks of as much as 440 fcet; use small flow of
| water,
All other practices________________ Same as for group 1. Same as for group 1.
Grour 7: Capanrury Unir I1Is-8
Fertilization_____________________ Same as for group 1. ' Same as for group 1, but add 3 tons of gvpsum
i per acre each year until alkali condition is
| corrected.
All other practices__._____________ Same as for group 1. | Same as for group 1.
Grour 8: CarpaBinrry Untr I1Is—6 axp IVs—8
Fertilization_ - __ . ____________ Same as for group 1. | Same as for group 1, but add 5 tons of gypsum

All other practices_...____________

Same as for group 1.

per acre cach year (with heavy flooding) to
correct alkali condition; also plant barley
(Mariout varicty) 1 wear ahecad of pasture
secding.

Same as for group 1.

UIrrigated pasture not recommended for soils of capability units not listed in this table.
2 Irrigated pasture not recommended for soils of capability units I1Tw—4, IIIs—4, and [Vce—4 at the I3 level of management.

Tasre 13.—Irrigated peaches

Grour 1:  Capasinity Unir I-1

Practices

Management Ievel

A

Pruning_ . ___________.

Soil preparation____.______________
Fertilization_ . _________________

ZINe SPray_ .o _____
Cover Crop . - oo

Discase and insect control_________
Cultivation____ . ____________.___

Trrigation:
Method__ . ____________

Ifrequeney_____ . ________.__
Amount of water___.____.______
Drainage__ - _______._____..

Thinning_ .. __________.

Harvesto oo ..

B

Standard pruning by migrant workers with little |

supcrvision,

Grade 0.1 to 0.2 percent.

100 pounds nifrogen per acrc from October to
March.

Not used,

None.

Spray 4 times.

4 double diskings.

Flood: checks 1,000 to 1,400 fcet long.

7 or 8 times.
4 acre-feet per vear,
None, Water may pond at end of checks.

Standard thinning by migrant labor on May 15.

Lahor receives little supervision.

Seleetive pruning by year-round employees who

| may use mechanized cquipment.

Grade less than 0.1 percent.

90 to 130 pounds of nitrogen per acre, depending
on vigor of trees, from October to December.

At least onee a year.

May use cover crop, depending on need; may use
permanent sod and shred prunings of trees.
Spray 5 or 6 times, depending on climate during

year and variety of peaches.
2 or 3 diskings or 2 or 3 shreddings, or a combina-
tion of these practices.

IFlood: cheeks 600 to 800 feet long; furrows on
loams and clay loams.
6 times,
3.5 acre-feet per year,
| Level soil so that, by {liming irrigation runs,
| ponding does not oceur.
Secleetive thinning from mid-April te late May,
depending on need.
T.abor well supervised.

sec footnote at end of table,
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TaBrLE 13.

[rrigated peaches —Continued

Grour 2: Cararrviry Uwnir Ile-1

Management level

Practices
f ‘
| A B
Irrigation method_ __ . _____ _______ | Contour checlks. Contours furrows or sprinklers.
All other practices_____.__________ | Same as for group 1. Same as for group 1.
Grour 3: CapraBrLrty Uxits IIs—-3 axp IIs-7
Irrigation: '
Method oo . ____ Same as for group 1. Same as for group 1, but use furrow irrigation on
loams and clay loams,
TI'requeney . oo o ________ Same as for group 1. 7 or 8 times, 4 inches per irrigation.
Total amount of water____.______ Same as for group 1. 30 to 36 inches.
All other practices.. _____________ Same ag for group 1. | Bame as for group 1.
| |
Grovr 4: Caraprniry Uxirs [{le~4 axn I11s—4
B
Fertilization_ . ___.__________ ____ Same as for group 1. 150 to 200 pounds of nitrogen per acre split in 3
applications and 2.5 tons manure per acre,
Irrigation_ o ____ _____ .. ___ Grade 0.2 to 0.3 pereent. Same as group 3 but grade 0.2 percent; use
| sprinklers on slopes of_more than 1 percent.
All other practices_ .. ______ Same as for group 1. | Same as for group 1.
|
Grouvr 5. Carapiury Usrtr [Ve—4
e . I >
Fertilization._ ... __._______ | Same as for group 1. Total of 150 to 200 pounds nitrogen per acre in
3 applicutions and § tons_of munure per acre.
Irrigation: | i
Method_ . ______. I Grade 0.2 to 0.3 percent; checks 440 to 660 l Sprinklers.
feet long.
Trequeney . _ o ____________. 7 or 8 times, 8 or 9 times.
Total amount of water___ . _____ 4 to 5 acre-fect. 3 to 3.5 acre-feet.
All other praetices____.___________ Same as for group 1. Same as for group 4,

Ulrrigated peaches not recommended for soils of eapability units not listed in this table.

TaeLe 14—Drylond range*

Grovr 1: Carasruity uvxits [TTe—1, 111s-5, ITVe-1, anp IVe-5

Management level
f=]
Practices | — —
| |

A B
Resceding. ... __________ | Nonec. ! Plant 10 pounds per acre of rose clover, bur-
! clover, or erimson clover if needed.,
Fertilization._______________ __.} None. | 200 pounds of ammonium sulfafe.
Rotational grazing -_____________ | Nonc. I Rotate grazing twice a year; vary grazing
' period—graze a range carly one year and late
I the next,

i
Grovre 2: Capamiuiry Uxirs IVe-3, IVs-3, VIe-3, axp VIe-9

Resceding. oo ______. ie—--.| None. ’ Plant 10 pounds per acre of rose clover, burclover,

| | or erimzon clover if needed.
Fertilization oo _._______ ____. | None. 400 pounds of ammonium sulfate per acre.
Rotational grazing . __ ___ sl INOLIC. | Rotate grazing twice a year; vary grazing

period—graze a range carly one year and late
| the next.

See footnote at end of table.
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Tasce 14 —Dryland range *—Continued

Grour 3: Carasruity Units VIle-3 anp VIIe-9
I
Management level
Practices
|
| A B
3 |
Reseeding. - _____________.__ None. None.
Fertilization None. None.
il S e - e e e e - - < Zi < 7& A 5 4
Rotational grazing None Rotate grazing twice a year; vary grazing
period—graze a range early one year and late
the next.
Grour 4: Carasinity Uxrrs ITw-2, ITs-6, ITIs—8, axp IVw—0
Reseeding .. ______________ None. None.
Tertilization_____________________ None. | 200 pounds of ammonium sulfate per acre.
Rotational grazing . _____________ None. Rotate grazing twice a vary grazing

year;
period—graze a range carly onc year and late
the next.

! Soils of capability units not listed in this table generally are not used for dryland range.

Tapre 15.—/rrigated walnuts

Grour 1: Capaproary Uwnir I-1
Management level
Practices o
A B

Pruning ... ____________

Soil preparation___ .. _____________
Fertilization_ ____________________

Cultivation____ ________________._
COVer CroP - - o oo

Spraving_ .. __________

Irrigation:
Method______________________
I'requeney_____________________
Total amount of water

Drainage

Harvest_ o ____

None.

Grade 0.1 to 0.2 percent.
50 to 75 pounds of nitrogen per acre; zinc not
used.

Disk 2 to 5 times and smooth for harvest.
Noue.

1 time.

TFlood: checks 1,000 to 1,400 feet long.
2 to 4 times.

| 2 or 3 feet.

None (water ponds at end of checks).

Hand pickup with little supervision.

Prune annually; make one large cut and several
small cuts to remove cross limbs.

Grade less than 0.1 percent.

Apply 100 to 175 pounds of nitrogen per acre,
depending on vigor; pound zine points in
trunks of trees wlere necessary.

Disk 2 or 3 times and smooth aud roll for harvest.

Plant 40 to 60 pounds of winter ryve and apply 50
pounds of nitrogen per acre in November.

3 or 4 times, depending on variety of waluut.

Ilood:
5 times.
3.5 feet.
Level sod so that, by timing irrigation runs,
ponding docs not occur.
Mechanieally  knocked and
immediately taken to huller.

cheeks 600 to SO0 fect long.

picked up and

Gnrour 2: Carpaprurry Uxir Ile-1

Irrigation_ _ . ____________________
All other practices_ ... .___

| Contour checks.
| Same as for group I-1.

Contour furrows or sprinklers.
Same as for group 1.

GRrour 3:

CaraBrniTy Unrr IIw-2

Drainage_ oo ____

All other practices. .. ___________

Tnstall drainage ditehes, where needed, to keep
water table at depth of more than § feet.
Same as for group 1.

Sece footnote at end of table.
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TaBLE 15.

Group 4:
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[rrigated walnuts '—Continued

Capanrnity Units IIle—4 aAnp I1Is—4

Management level

| B

Practices
A
Fertilization - _________________.__ Same as for group 1.
Trrigation_ _ _____________________ Grade 0.2 to 0.3 percent.
T'requency .. . _____________ 2 to 4 times.

All other practices Same as for group 1.

Total of 150 to 200 pounds of nitrogen per acre
split in 3 applications.

Grade 0.1 to 0.2 percent; use sprinklers on slopes
of more than 1 percent.

6 times, 4 or 5 inches of water per irrigation.

Same as for group 1.

Grour 5:

Capaprnity Units Ils—3 axp Ils-7

Irrigation:
Method . Same as for group 1. | Tlood (use furrows on loams and clay loams).
Irequeney - . .. ... Same as for group 1. 6 times, 4 inches of water per irrigation.
Grour G: Capapinrry Unir IVe-4
Fertilization - _____._____________ Sumie as for group 1. Total of 150 to 230 pounds of nitrogen per acre
R split in 3 applications. ) i
Irrigation_ . ____________________ Grade 0.2 to 0.3 percent. Sprinklers, 4 inches of water per irrigation; 7 or 8

applications; total of 3 to 3.5 feet of water.

! Trrigated walnuts not recommended for soils of capability units not listed in this table.

Formation and Classification of Soils

In this section the factors that influenced soil formation
are discussed and the soils are classified in higher
categories.

Seil Formation

The properties of a soil depend upon the primary soil-
forming factors: climate, parent material, relief, living
organisms, and time (9, 70). Fach kind of soil is the
result of a different combination of the soil-forming fac-
tors. Ifach factor is here discussed in relation to its
influence on soil formation in the Area.

Climate

The present climate does not vary greatly across the
Area. The summers are very dry. The skies are virtu-
ally cloudless, and the days are warm to hot. The winters
are cool and have moderate amounts of rainfall, some
fog, and occasional frost. Average annual rainfall in-
creases gradually from west to east, from about 10 inches
along the San Joaquin River to 18 inches at the edge of
the Sierra Nevada foothills (see [fig. 25). Most of the
rainfall occurs from December to March, inclusive. Dur-
ing this time the loss of soil moisture by evaporation and
plant transpiration (evapotranspiration) is small, and
the rain therefore wets the soil very effectively. More
information on climate is given in the section ‘{General]
[Nature of the Areal’

AT the wesfern edge of the Area, the rainfall, after loss
by evapotranspiration, is sufficient to wet most of the

soils ouly to their water-holding capacity. There is little
or no excess g the soil to depths beyond the reach
of roots (see|fig. 27)| In the eastern part of the Area,
more rain falls during the rainy period than the soil can
hold or the plants can use. The surplus moisture moves
down through the soils, and they tend to become increas-
ingly leached.

Temperatures rise rapidly in the spring, and vegetation
grows rapidly for a short period. The available soil
moisture, however, is soon exhausted, and the grassland
vegetation matures and turns brown, usually in May.
The amount of vegetation produced is not large, and de-
composition is rapid because of the warm to hot weather
that occurs late in spring and during the long summer.
Consequently, most of the soils ave low in organic matter
(humus) content. Only soils in especially moist areas
contain much organic matter.

Where soils have a high water table, surface evaporation
during the long, warm summers contributes greatly to the
upward capillary movement of water. As a result, salts
have accumulated in the soil in the western part of the
Area.

Parent material

The geology and geomorphic history of the Area help
to explain the distribution of soil parent materials as well
as to provide some clues as to the age of the soils.

The geology of the Fastern Stanislaus Area is largely
a reflection of the geologic history of the Sierra Nevada.
The Area is made up mainly of sediments derived from
the mountains. The complexity of the geology of the
Area is shown by [figure 19
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SOILS GROUPED BY THEIR
PARENT MATERIALS
RECENT DEPOSITS

i Mixed alluvium

]

Mainly basic igneous alluvium
Aeolian sands

Granitic olluvium

LATE PLEISTOCENE DEPOSITS

1 Granitic alluvium

i Mainly basic igneaus alluvium

Lacustrine sediments

S\ MIDPLEISTOCENE

Soft sandstone{granitic)

SOIL SURVEY SERIES 1937, NO. 20

EOCCENE

i Marine sondstone

JURASSIC

_acustrine sediments{diatomaceaus)

EARLY PLEISTCCENE ~| Basicmetfo-igneous schist

L__‘ Slate
. Granodiorifu

» -
- | i
. | Mixed gravelly altuvium

& ‘__'_Jl_aﬁre fava flaw

.\ %, PLIOCENE

“

MIOCENE
Rhyolitic tuff

Figure 19.—Soils grouped by parent materials,

The oldest rocks are greenstone schist, slate, and grano-
diorite. They oceur in a narrow band along the eastern
edge of the Area. Adjacent to these hard rocks are a few
patches of Ione sandstone (2), which are relicts of the
shoreline of an ocean that existed here about 40 million
years ago. Later, following the westward retreat of this
ocean, younger deposits were washed into the valley dur-
ing a period of volcanic activity in the mountains, some 8
to 20 million years ago (8). The base of these deposits is
exposed just west of the Tone sandstone and is made up of
rhyolitic (acid) tuff. The upper part consists of andesitic
(basie) tufl and beds of andesitic gravel exposed in a band

about 10 miles wide along the eastern side ol the Area. All
of these rocks are more or less consolidated and give rise
to shallow soils that have frequent exposures of bare rock.

Ifollowing the period of volcanic action, there were two
long periods of stability, each followed by major uplift of
the mountains accornpanied by lesser uplift along the east-
ern side of the valley. DBroad plains mantled with gravel
formed during each period of stability. ISach period of
uplift started a cycle of evosion that cut away parts of the
plains. Remnants of the gravel mantles remain as grav-
elly cappings on hilltops and high terraces. Toward the
end of the first erosional period, there was a voleanic
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sruption in the mountains that produced a flow of latite
lava. TFhis lava flow followed an ancient river channel
down to the valley. Its western end forms a rocky area
sontheast of Knights Fervy known as Tuolumne Table
Moulttaiu.

Durmg the past million years, large quantities of
granitic vock were ground up during a sevies of glacial
periods in the high mountains and weve wushed into the
valley. The sequence of glacial aud interglacial periods
is veflected by a series of alluvial fans in the valley. These
fans consist of old granitic alluvium, moderately old
granitic alluviam, aund voung granitic alluvium. The old
granitic alluvium in the v 1(111113/ of Woodward Reservolr,
Modesto Reserv oir, and Turlock Take has been pavtially
ercded into rolling and hilly topography.

A deposit of diatomaceous sediment is in the area be-
tween Waterford and Oakdale. The diatoms have been
identified tentatively as Stephanodiscus, a fresh water
type that indicates the former existence of a large lake in
that area.

Recent alluviwm occurs only along the present river
bottoms and in small fans in the trough of the valley.
These areas receive additions of new material with occa-
sional flocds. The rivers and their {lood plains are en-
trenched across the fans between sharply defined
escarpments. This suggests that the rivers have cut their
way down to their present level relatively recently.

The characteristics of parent rock that influence soil
formation most directly are (1) hardness, grain size, and
porosity and (2) content of weatherable material. The
roclts of the Sierra Nevada foothills are hard and of low
porosity. Consequently, they disintegrate and decompose
into soil material very slowly. Ni atural erosion processes
tend to remove the soil about as fast as it forms: therefore
the soils in that area (Ixchequer, Auburn, Whiterock,
Amador, and Toomes) are shallow except on the gentlest
slopes (fig. 20}, The Tone sandstone contains only a little
weatherable mineral and is fairly hard. The soils of
the Hornitos series, which have formed from it, are shal-
low, infertile, and sandy because of their high content of
quartz The andesitic tuff, on the other h and, although
moderately cousolidated, contains much weatherable min-
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ral and is fairly porous. Consequently, it decomposes

mldly into c¢lay and gives rise to the Peters and Raynor
clays.

The gravel beds mantling the older, high terraces con-
tain quantities of havd pebbles and cobbies, which tend to
reduce the water-holding capacity of the soils. As a re-
sult, soils such as Lolnmu and Redding are leached, acid,
and infevtile.

The deposits of granitic sediment laid down during the
g lacial epoch are wneonsolidated or ouly weakly consoli-

dated and contain much quartz sund. (‘onsequelnl'\;, the
soils formed tend to bﬂ moderately deep to deep and are
mainly sandy loams. They have a modmdto water-hold-
ing capacity.  The o]der soils ave partially leaclied,
slightly acid, and somewhat infertile.

Alluvium deposited by minor streams, such as Dry
\J(}Glx, 1s unconsolidated and contains much weatherable
mineral. Consequently, the soils developed from thisallu-
vium are deep and mediunt to 1110(10141@]\’ fine textured
and are mainly silt Joams and elay loams. They have a
high water-holding eapacity, are gencrally fertile, and are
8110‘ itly acid only in the surface horizon.

Relief and drainage

Relief and the accompanying differences in drainage
are responsible for 111¢111y dilferences in soils in the Area
The p 15\1001(11)1 £ Xl'o:l east of the Santa I'e Rail-
road 1s shown that of the entire Avea 1s shown
in |figure 2.

[he ISastern Stanislaus Area lies within the great in-
terior valley of California. Thisv A]]cy is about 400 rniles
long; the northern half is drained by the Sacramento
River flowing south; the southern half, by the San Joa-
quin River ﬂox\mw north, The two rivers merge near
Sacramento and empty info the San I 1\1nclsco Bay. The
surveyed area is near the northern end of the San Joaquin
Valley, between the San Joaquin River and the foothills
of the Sierra Nevada on the east.

The entire Eastern Stanislaus Area is within the drain-
age basin of the San Joaquin River. Three major tribu-
taries of the San Joaquin River, rising high in the Sierra
Nevada, flew westward across the Area. The Tuolumne

la
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Figure 20—Reclationships between clay content of several soils and the kind of parent materials from which they have formed.
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Figure 21.—Diagram, looking east, of Eastcrn Stanislaus Area east of the Santa Fe Railroad. A, Recent allnvial floodplains: A2, Alluvial soils, granitic; A3,

Alluvial soils, mainly basic igneous. C, Young alluvial fans: Cl, Alluvial soils, granitic. D, Low alluvial terraces and moderately old fans: D1, Cemented hard-

pan soils, granitic; D2, moderately developed soils, granitic; D3, moderately developed soils, mainly basic igncons; D4, clay soils, lacustrine sediments. E, High

alluvial terraces, partly eroded to rolling hills: El, E2, Weakly to strongly developed soils, granitic; E4, weakly to strongly developed soils, andesitic. F, Upland

soils of the Sierra Nevada foothills: F1, Shallow soils, metamorphic rocks; ¥2, shallow soils, marine sediments. Lava flow shown by symbols. Geologic forma-
tions are Pu, Modesto; Pm, Riverbank; Pe, Turlock Lake; Mu, Mehrten; Eu, Ione; and J, Logtown Ridge and Mariposa.

44!

0% ‘ON ‘1€67 SHINAS XTAUAS TIOS



EASTERN STANISLAUS AREA, CALIFORNIA

River is in the southern part, the Stanislaus River is far-
ther north, and the Calaveras River flows across the north-
ernimost tip. In addition, there are minor streams rising
in the foothills east of the Area. The largest is Dry Creek,
which drains an area between the Tuolumne and Stanis-
laus Rivers and joins the Tuolumne River at Modesto.
The physiographic areas described in the following para-
graphs are shown in

Along the San Joaquin River, in the trough of the val-
ley, there is a nearly level flood plain, 1 to 2 miles wide.
It 1s traversed by channels and, except where protected
by levees, is subject to occasional flooding. Similar but
somewhat narrower flood plains follow the Tuolumne and
Stanislaus Rivers and minor streams.

The soils of the flood plains vary according to the in-
tensity and duration of flooding; the rate of deposition of
alluvial material; the duration of high water table, which
is controlled by the level of water in the stream; and dif-
ferences in relief.

In the eastern part of the Area, the floods and the high
water table are of short duration and the alluvium is de-
posited fairly rapidly. The soils show little or no profile
development, although they may be stratified; and they
are generally well drained, noncalcareous, and unmottled.
The principal soils are in the Hanford, Honcut, and
Tujunga series.

Along the San Joaquin River and the lower reaches of
the Stanislaus and Tuolumne Rivers, the floods last sone-
what longer than upstream, and the high water table may
persist for several months in the latter part of spring and
i swnmer. As a result, the soils are imperfectly to poorly
drained, mottled and, in part, calcareous or saline. The
noncalcareous Columbia soils occur on the San Joaquin
flood plain, and the calcareous Grangeville soils occur
along the Stanislaus and Tuolumne Rivers. The dark-
colored, very poorly drained, mottled Ioster soils occur in
depressions and oxbows. The dark-colored, moderately
fine and fine textured, caleareous Temple soils occur in
slack-water areas where deposition of alluvium is slow.

East of the San Joaquin River flood plain is a nearly
level basin, 2 to 4 miles wide and 35 to 50 feet above sea
level. The basin is characterized by very slow runoff, a
generally high water table, and scattered mound micro-
relief where the soil has not been leveled (4). In areas
of the basin where there is very slow runoff and a perma-
nent high water table, the upward moisture movement has
caused an accumulation of salts in the soils. The prinei-
pal soils in these areas are the Traver and Waukena,
which have a prismatic or columnar subsoil, and the Ifres-
no, which have a cemented hardpan. In areas without ex-
ternal drainage, the fine-textured, dark-colored Rossi are
the dominant soils. In areas of mound mierorelief, the
Rosst and Waukena soils form a complex—the Waukena
soils on the mounds, and the Rossi soils in the intervening
depressions.

Diagrams of several soil profiles are shown in
These profiles show the relationship of clay content, pH,
and depth of water table. In Dinuba sandy loam, the
depth to the water table varies 1 foot or more. In IIan-
ford sandy loam, it is greater than 6 feet.

Ifarther east is a smooth plain, 10 to 15 miles wide and
50 to 120 feet above sea level. It slopes very gently west-
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ward. This plain is made up of confluent young alluvial
tans of the Stanislaus and Tuolumne Rivers. Toward
the south it has been modified by wind erosion; as a re-
sult, the relief is gently undulating.

The part of this plain lying west of the Southern Pa-
cific Railroad is affected by a high water table. The depth
to the water table ranges from 5 to 6 feet. Consequently,
the soils are generally imperfectly drained, faintly mot-
tled, calcareous in the subsoil, and locally weakly saline.
The dominant soils are the Dinuba and Hilmar. The well-
drained soils of the Hanford and Tujunga series occur
only on abandoned stream ridges, which are from 2 to 4
feet higher than the general surface. The Delhi soils are
only on ridges of wind-deposited sand. There are a few
scattered depressions where the water table is close to the
surface and the soils are dark colored and prominently
mottled.

The eastern part of the plain is generally unaffected by
a high water table, and the soils, as the Hanford and
Greenfield, are generally unmottled and noncalcareous.
North of Modesto, however, there is an interfan area
where runoff is very slow. As a result of the extra mois-
ture in this area, the Modesto and Chualar soils are darker
and contain more clay than the surrounding IHanford
soils.

At the time that the young alluvial fans were deposited,
a number of minor drainageways, as well as Dry Creek,
were choked by alluvium. Ponds and, in Paulsell Valley,
a lake or swamp were formed. Fine material was deposit-
ed in these ponded areas and dark-colored clays formed.
The Paulsell Valley has been drained by stream entrench-
ment, and it 1s no longer ponded.

Between the young alluvial fans and the Sierra Nevada
foothills to the east 1s an area of older alluvial fans and
terraces. At its eastern edge, this area reaches an ele-
vation of about 600 feet above sea level. Toward the
west are gently undulating, moderately old fans that are
6 to 8 miles wide and 130 to 200 feet in elevation. The
soils of these fans have distinet B horizons (Snelling
series) and hardpans (San Joaquin and Madera series)
in some places. Runoft on the gently undulating relief
provides adequate drainage, but it has not been rapid
enough to affect soil development. Soils are generally
brown or reddish brown, are without mottling, and have
a medium-textured surface horizon. In small areas with-
out external drainage, where extra moisture has hastened
clay formation, the gray Alamo clay has developed.

Farther east, and in the north, natural erosion has par-
tially destroyed the older, higher fans and terraces and
has left gently sloping, high terrace remnants and inter-
vening rolling hills and minor drainageways. There the
effect of relief on soil development is very marked. On
the gently sloping, high terrace remnants, the soils have
not been affected by erosion and have distinet horizons.
Such soils are the Montpellier, Redding, and I eyes. On
the rolling hills, erosion has reduced soil depth and has
restricted profile development, as in the Pentz, Peters, and
Whitney soils. In swales and foot slopes receiving extra
moisture, soil development has been fairly rapid. There
the Hopeton and Raynor soils, which contain much clay,
have developed. In places various combinations of slope,
moisture conditions, and evosion rate have produced a com-
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Figure 22.—Relationship of clay content, pH (acidity or alkalinity), and depth of water table.

plex pattern of soils, such as that of the Whitney and
Rocklin sandy loams. In undisturbed areas of gentle
relief, mound microrvelief is a conspicuous feature of the
lndseape.  Characteristic of this relief are dome-shaped
mounds, 2 to d leet high and 30 to 100 feet across, and in-
tervening oval depressions.  The mounds are thought to
be the worlk of pocket gopliers (4).  Soil horizons are gen-
erally thicker and textures somewhat coarser in the
monnds than in the intermounds (/2).

The eastern edge of the Area ineludes a narrow hand of
the foothills of the Sierra Nevada. Relief is rolling to
hilly, and there are numerous outerops of hard rock, Ele-
vations are ns much ag 871 feet; the highest point is on
Cardoza Ridge, southeast of La Grange. In thisarea soils
are mainly rocky and shallow to very shallow and have
fittle or no prolife development because of natural erosion,
Steep areas are generally very shallow and hilly, and roll-
ingarens are shallow. Some small areas liave gentle slopes
and are moderately deep in places.

Tine

The nge of the soils of the Area ranges from very young
to more than a half million years. The oldest soils are
those on the nearly level high terraces and old fans in the
eastern part of the Area.  The youngest soils are forming
on the recently deposited alluvium along stream bottoms
and on recently exposed surfaces, such as escarpments at
the edaes of the bottom lands.

The oldest soils have very distinet horizons; they usually
have claypan or hardpan layers in the subsoil at depths

of 2 feet or less, They are very slowly permeable to water
and roots, acid in reaction, and low in fertility. They lack
particularly nitrogen and phosphorus.

The soils on recently deposited alluvium are generally
deep, permeable, and rich in mineral plant nutrients. They
nave no discernible horizons other than a littie accunu-
lation of organic matter in the surface layer,

The soils on the various terrace levels between the two
extremes are at intermediate stages of profile development.
In general, the higher the terrace level, the older, more
strongly weathered, and less fertile the soil. Also, the
soils on the sides of the terraces have heen exposed to
weathering for varying lengths of time that are difficult
to defermine, The same is true of the soils in the foot-
hills of the Sierra Nevada.

The oldest land surfaces are estimated to be of early
Pleistocene and late Pliocene age. This estimation is
based on the relationship of these areas to the Tuolumne
Table Mountain Iava, which according to geologists is of
Pliocene ages The age of the sandy alluvial fans spans
the mterval during which the glaciers were active in the
Sierra Nevada. The alluvial flood plains were deposited
in the trenches eut by the major streams after the deposi-
tion of the most recent major fan.

“Sorart, A, J. THE TERTIARY FORMATION OF THE COPPEROPOTIS
QUADRANGLE, 1935, (Master’s thesis submitted to Dept. of Ge-
ology, Univ. Calif.)
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The following approximate time scale is based on geo-
morphic and geologic studies.
Land surface Typical soil series
Approximate num-
ber o7 years ago:
0to 1,000-____ Alluvial flood plains
of granitic mate-
rial.
Young lans and
basins of granitic
material.

Columbia, Temple,
Grangeville.

1,000 to 10,000.. Hanford, Greenfield,
Dinuba, I'resno.

10,000 to Moderately old allu-  Snelling, Madera,
140,000. vial fans and ter- San Joaquin.
races of granitic
material.
140,000 to Old alluvial fans of  Montpellier,! Rocklin.
650,000. granitic material.
650,0004-___ __ Very old, high fans Corning, Redding,

of gravelly
material.

Keyes.

I Recently a thin bed of pumice within the material from which the
Montpellier soil formed has been dated by the Potasslum-Argon method
ax 600,000 years old +3.3 percent, (Perxonal comwmunication from G. B.
é)nllr,\'lmpl)e, Dept. of Geology and Geophysies, University of California,

erkeley.

As soils increase in age, the soil-forming processes pro-
duce changes which are of great importance to agriculture.
Intensive agriculture is carried on almost exclusively on
young soils in the Ilastern Stanislaus Area, and the older
soils are used mainly for grazing, irrigated pasture, or
extensive dry-farmed crops. In well-drained areas, the
changes produced by soil-forming processes include (1)
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the leaching of hases, such as caleium, magnesium, sodium,
and potassium, from the upper part of the soil and the
accompanying inereases in acidity; (2) the formation of
clay and its accumulation in the subsoil to form textural
B horizons; (3) an increase in the phosphate-lixing power
and consequent decrease in available phosphate in the
solls; and (4) the cementation of subsoil layers to form
impermeable hardpans.

Some of these changes ave illustrated in figure 23. As
shown in this figure, the acidity increases from very
slightly acid (pIH 6.5 to 6.8) in the surface soil of the
Hanford and Greenfield soils, to slightly acid (pH 6.3 and
6.4) in that of the Snelling and Montpellier, to medium
acid (pH 5.6) in that of the San Joaquin soil, and to
strongly acid in that of the very old Redding soil. The
pH in Hanford sandy loam was probably reduced by use
of acidic nitrogencous fertilizers, Soil fertility tests also
show that Hanford and Greenfield soils are adequately
supplied with available phosphate, that the Snelling are
slightly deficient, but that the Monpellier, San Joaquin,
and Redding are markedly deficient. Likewise, the con-
tent of clay in the I3 horizon increases with time. Con-
sidering thickness, as well as amount per unit volume, the
total clay content of the Montpellier_soils appears to be
greater than that of the Redding (see|figure 23), but there
may be considerable clay in the cememted fiorizon of the
Redding.

Clay content
percent of soil <.002mm
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Figure 23.—Relationship of age of the soils to clay content and reaction (pH).



126

Color is another feature of the sequence in soil develop-
ment. Ior example, the younger soils have a brown B
horizon, whereas the older soils have a reddish brown or red
B horizon. This indicates an inerease in iron oxide, as
well as in clay content, with age.

The cemented hardpans in the older soils have long
been of interest to soil scientists, as well as of great con-
cern to farmers, because they effectively stop the penetra-
tion of roots and water at relatively shallow depths. These
hardpans are cemented with silica and iron and are ex-
ceedingly dense. They occur in a number of old soils in
California. In Stanislaus County the soils with hard-
pans are the Madera and San Joaquin soils formed from
sandy loam alluvium, the Yokohl from silt loam alluvium,
and the Redding and Keyes from gravelly alluvium. The
Montpellier soils, however, which are at least as old if
not older than the San Joaquin and Madera soils, have
no cemented hardpan layer but do lave vertical seams
where the cement is deposited. The Montpellier soils
have formed from coarse sandy loam alluvium and must
have been very porous and permeable in their early stages
of development. These factors in the development of these
solls may account for the fact that cementing material
has not, accumulated in a definite hardpan layer.

It appears that the sequence of development for a uni-
form alluvial deposit of medium-textured materials is
about as follows. The surface layer accumulates a little
organic humus, and a faint Al horizon is formed. In
the next stage, the soil shows a very slight tendency to-
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ward acidity in the surface soil and a faintly discernible
textural BB horizon. Then the surface soil becomes slightly
acid, a distinct textural B horizon is evident, and phos-
phate deficiencies occur. Finally, the soils become strongly
acid and have marked phosphate deficiencies. Further-
more, they have pronounced textural B horizons, and all
the soils, except those with the most porous parent mate-
rials, have cemented hardpans.

Another kind of sequence in soil development is observed
in soils that have a high content of weatherable minerals
of high base content in the parent material. This se-
quence is illustrated by the soils that formed from bluish-
gray andesitic tuff . The first soil to form from
this kind of material is Pentz stony loam, which is only
a few inches deep and has no textural horizons. As time
goes on, this soil changes rapidly to Pentz loam, and then
to Pentz clay loam. There is only a slight increase in
depth but a distinet increase in clay content. No textural
horizons develop. This lack of development is attributed
to the highly weatherable nature of the material; clay
is apparently formed in the soil faster than it is moved
downward by percolating rainwater,

The next stage is Peters clay, which is a little deeper
(up to 18 inches deep). Wide cracks form when the
soil dries, and there is evidence of self-mixing caused by
the falling of surface material inte the cracks. The oldest
soil of this group, the Raynor soil, is of clay texture to
a depth of 30 to 50 inches and has a little lime in the lower
part. The presence of slickensides and straw in cracks to
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a depth of 24 inches or more is a good evidence of selt-
mixing. At this stage, the rate of soil change is slow be-
cause of the mixing action and the high water-holding
capacity of the clay. The soil is wet to its full depth only
in wet years.

Living organisms

The vegetation of the Easfern Stanislaus Area is mainly
annual grasses and forbs. Some perennial grasses, how-
ever, grow in moist places, and scattered oaks grow on the
deeper soils. The amount of organic matter 1s low, typt-
cally less than 1 percent, because of the short peuod of
favorable moisture and temperature and the rapid decom-
position of plant remains during the long, dry, warm sum-
mers.  Only along streams and in low areas that are
unusually moist. is thele enough vegetation to produce a
large antount of organic matter in the soils. In these areas
the soils are dark in color; ; in most of the better drained
areas, however, the soils are light in color.

Lo \Lept tor bunowmo 1odunts. animals have caused few
differences in the soils. Pocket gophers are especially
active in disturbing soil-forming processes. The mound
microvelief, known Jocally as hoo wallows, has been attrib-
uted to gopher activity (4). Where soils are shallow over
a havdp (111 or claypan, or where the water table is high,
the gophers build mounds to make more favorable sites
for nesting and burrowing. Thus the depth of the soil
and the thickness of the horizons ave altered over short
distances.

Classification of Seoils

In the key to the soils of Eastern Stanislaus Area, the
soil series of the Area are arrauged according to dmmaoe.
character of the parent material, degree of profile devel-
opment, and great soil group (see panemd- The
soil series are classified by great soil groups as proposed in
1938 (7) and modified in 1949 (76) and in 1950 (17).

The well-drained to excessively drained soils formed
from consolidated parent material inelude Lithosols,
Grumusols, Nonealcic Brown soils, and Grumusols that
have some charvacteristics of Brunizems,

Lithosols are shallow, generally rocky, soils without
textural B horizons; they occur in upland areas where
crosion has retarded soil development. Tive relatively
light-colored soils, the Amador, Ixchequer, Homntos.
Toomes, and Whiterock, are inchided in this group. The
Toomes soils are medium to slightly acid, the Exchequer
and Whiterock soils are slightly acid, and the Hornitos and
Amador soils are medium to strongly acid. The related
Pentz soils ave grayish brown and have a fair amount of
organie matter—features associated with DBrunizems.
Accordingly, the Pentz soils are Lithosols intergrading
to Brunizems.

Grumusols are dark-colored, fine-textured (clay) soils.
Because of a high content of montmorillonitic clay, these
soils form wide cracks and granulate on the surface on
drying. Granular material falls down the cracks, and the
consequent soil mixing prevents the formation of distinct
horizons. Included in this group are the Zaca and Raynor
soils. The Zaca soils are shallow fo moderately deep.
Having formed from calcareous shale, they are calcaveous
throughout. The Ravnorv soils are moderately deep to
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deep. These soils formed from andesitic tufl aud are cal-
careous only in the subsoil. The Peters soils are similar
to the Raynor, but they are shallow and noncalcareous.
As the properties of Grumusols are only w: eakly expressed
in these soils, they are classed as Grumusols intergrading
to Branizems.

Nonecalcic Brown soils have an A horizon that is brown,
low in organic matter, hard and nearly massive when dry,
and slightly acid to neutral in reaction. The pH inereases
with depth to neutral or mildly alkaline. These soils have
a textural B horizon. The older soils have a cemented
hardpan layer below the B horizon. Included in this
group ave the Whitney, Hopeton, and Rocklin soils. The
Whitney soils oceur on undulating to steep topography
where erosion has retarded proﬁle development. They
have therefore only a weak textural I3 horizon. The
Rocklin soils occur on gently undulating to undulating
topography. These soils have a distinet textural B hori-
zon that rests on a thin, cemented hardpan. The hardpan
formed in the underl\/mrr weakly consolidated sediments.
The Hopeton soils have plonoumed textural B horizons
formed from weakly consolidated sediments rich in
weatlerable minerals derived from mixed rock sources.
The Auburn soils are reddish brown to yellowish red;
they are more porous than typical Noncalcic Brown soils
and are classed as Noncalcic Brown soils intergrading to
Reddish-Brown Lateritic soils,

The moderately well drained to excessively drained soils
formed from unconsolidated pavent material include
Noncaleic Brown soils, Alluvial soils, and Regosols.

The Noncalcic Brown soils with a weak textural I3
horizon have formed on young fans where a pronounced
prohle has not had time to deve]op They clude the
Greenfield, Oakdale, and Wyman soils, as well as the im-
perfectly drained to moderafely well drained Dinuba soils.
The Dinuba soils have been slightly affected by a high
water table and are weakly calcareous. They have a
mottled BB horizon, which rests on a silty substratum.

Noncaleie Brown soils with a distinet textural B hori-
zon are on older fans and terraces of Pleistocene age.
These are the Snelling, Chualar, Ryer, and Modesto soi]s
Noncalcic Brown soils with very pronounced textural B
horizons are on very old fans and terraces and have an
abmpt boundary between the A and B horizons. These
are the Montpellier and Corning soils. The hue in the B
horizon of these soils is 2.3YR to 5YR. The pH of the
Montpellier soils decreases with depth.

Nonecaleic Brown soils with pronounced textural B
horizons that rest on a cemented hardpan are on the older
fans and terraces. These are the Madera, San Joaquin,
and Yokohl soils. The Redding and Keyes, also Non-
calcic Brown soils, have similar profiles. They are on
high, very old remnants of fans and terraces and are grav-
elly or cobbly. The Redding soil is more acid than the
other soils in this gloup. The B horizon of this soil is
strongly acid and has a hue of 2.5YXR.

The Alluvial soils and Regosols do not have distinet
horizons. They are uniform or stratified throughout their
depth. The Alluvial soils associated with weakly devel-
oped Noncalcic Brown soils include IHanford, Honcut,
Anderson, and Tujunga. The Tujunga soils are gener-
ally markedly stratified. The Delhi soils are Regosols
made up of wind-deposited sand of granitic origin and
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WELL-DRAINED TO EXCESSIVELY DRAINED SOILS FROM CONSOLIDATED PARENT MATERIAL

Soils without a textural B horizon

Soils with a textural B horizon

Series, weak Series, Series,
Soil Great soil textural B distinct cemented
Great soil group Parent material series group Parent material horizon textural B hardpan
‘horizon
Lithosolg--=--=r=--mm-ucnnn Sandstone-------~- Hornitos. Noncalcic Weakly consoli- Whitney------] ---=c====----- Rocklin
Rhyolitic tuff--- | Amador. Brown soils. dated granitic
Latite lava------ Toomes . sediments.
Greenstone Exchequer.
schist. Weakly consoli- | ==---=m=-m=--- Hopeton--«=-=| --==~--c-x-
Slate---~-------- Whiterock. dated mixed
sediments.
Lithosols intergrading to | Andesitic tuff--- | Pentz. Noncalcic Greenstone schist- | Auburn----=-- | ~---ccmmoooo| —cmmaoooo-o
Brunizems, Brown soils
intergrad-
ing to Red-
dish-Brown
Lateritic.
CGrumusols--~--nm=~m-c--coo- Calcareous shale- |Zaca.
Andesitic tuff--- | Raynor.
Grumusols intergrading to | Andesitic tuff--- | Peters.
Brunizems.
MODERATELY WELL DRAINED TO EXCESSIVELY DRAINED SOILS FROM UNCONSOLIDATED PARENT MATERIAL
Soils without a textural B horizon Soils with a textural B horizon
Series, weak Series, Series,
Soil Great soil textural B distinct cemented
Great soil group Parent material series group Parent material horizon textural B hardpan
horizon
Alluvial soils------------ Granitic alluvi- Hanford. Noncalcic Granitic Greenfield--- | Snelling---- | Madera.
um. Brown soils. alluvium. Oakdale------ Chualar----- San Joaquin.
Dinuba (im- Montpellier- | ~===~==-=---
Basic igneous Honcut. perfectly
alluvium. drained).
Mixed gravelly Anderson. Basic igneous Wyman---~----- Ryer=--==---- Yokohl
alluvium. alluvium.
Coarse-textured Tujunga. Mixed gravelly = [-----=------- Corning----- Redding.
granitic alluvium.
alluvium.
Regosols-—-~--==cmmmn-ooan Wind-deposited Delhi. Mixed alluvium---- |-~=--=-=----=- Modesto-=--=-~ | =---=~-c~---
sand.
Andesitic gravel-- |=~----------- |-o------moooo Keyes
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IMPERFECTLY DRAINED SOILS FROM UNCONSOLIDATED PARENT MATERIAL

Soils without a textural B horizon

Soils with a textural B horizon

grading to Alluvial.

vium,

intergrading
to Humic
Gley.

VINHOIITYD ‘VIuv

Series, weak Series, Series,
Soil Great soil textural B distinct cemented
Great soil group Parent material series group Parent material horizon textural B hardpan
horizon
Alluvial soils---~=-=~=------ Mixed alluvium--- | Columbia. Noncalcic Mixed alluvium-m==-= | ====---=e-m--- Bear Creek--| -----------
Brown soils
intergrading
to Humic
Gley
Regirsolg-------=-mmmommm-- Wind-deposited Hilmar
sand.
Grumusols---==--=~----n---- Basic igneous Paulsell. Humic Gley Granitic | mmmmme----o--- Meikle------ Alamo
alluvium. soils inter- alluvium,
grading to
Planosols
Humic Gley soils inter- Granitic allu- Grange-
grading to Alluvial. vium. ville,
Solonetz soils | Granitic Traver-------| ====--=c-aco | ——m-meo-man
intergrading alluvium.
to Alluvial.
Solonetz Granitic = | mmmmmmemm----- Waukena----- Fresno.
sdils. alluvium.
POORLY DRAINED SOILS FROM UNCONSOLIDATED PARENT MATERIAL
Soils without a textural B horizon Soils with a textural B horizon
Series, weak Series, Series,
Soil Great soil textural B distinct cemented
Great soil group Parent material series group Parent material horizon textural B hardpan
horizon
Regosols------------~----- Wind-deposited Dello. Humic Gley Mixed alluvium---- |Temple--===-= | ~=-=c-cccooc | ccmmmmmmnn
sand. soils.
Humic Gley soils inter- Granitic allu- Foster. Solonetz soils | Mixed alluvium---- | ------------- Rossi----=-=-| ~==-------~
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are uniformly coarse textured throughout. In places,
however, the sand is deposited over a silty substratum or
a buried soil of fner texture.

The imperfectly drained soils formed from unconsoli-
dated parent material include Alluvial soils, Regosols,
Grumusols, Solonetz soils, and several intergrades toward
Humic Gley soils.

The Columbia soils are recent Alluvial soils. They are
noncaleareous and have mottles caused by an inte rmittent
high water table and summer floods. The Grangeville
soils are similar to the Columbia but are classed as Huinic
Gley soils intergrading to Alluvial soils on the basis of
their darker color and the higher content of organic mat-
ter in the A1 horizon. These soils are caleareous in the
lower parvt.

The Hilmar soils are Regosols. They are made up of
wind-deposited sands that rest on a silty substratum and
are mottled and caleareous in the lower part because of an
Intermittent high water table.

The Paulsell soils ave imperfectly drained Grumusols.
They formed from lake sediments on nearly level relief
and have a clay texture. The profile resembles that of the
Raynor soils, but the subsoil contains more lime and has
many manganese shot concretions.

The Bear Creels are consldeled to be Nonealeic I3rown
soils with Tumic Gley characteristies that were caused by
excessive wefness. They are associated with better
drained Noncaleic Brown soils: because of their position,
however, they are somewhat mol@[u‘ than the surrounding
soils. thV are grayish brown in color. The B horizon
is fairly distinet and 1s mottled. Meikle and Alamo soils
are considered o be TTwmic Gley soils with some charac-
teristics of Planosols (claypan soils). They have formed
mn depresqwm that are pouded in spring. The Meikle
soils have a thin A1 horizon that rests abruptly on a dense
clay B3 horizon. The I3 horizon contains iron and manga-
nese shot conecretions and is calcareous in the lower part.
The Alamo soils are dark-gray clays. They are mottled
in the lower part and rest abruptly at about 18 inches on
an iron-silica cemented hardpan.

The Waukena and Ifresno are Solonetz soils that con-
tain excess sodinm and have a chavacteristic prismatic or
columnar B horizon. The Waukena soils have a strongly
alkaline columnar I3 horizon, whereas the IFresno soils
have a cemented hardpan layer beneath a prismatic B
hovizon. The Traver soils are also strongly alkaline, but
they have only a weakly dev e]opud tex{ural B horizon
and are classed as Solonetz soils intergrading to Alluvial
soils.

The poorly drained soils from unconsolidated parvent
material include Regosols, Humie Gley soils, and Tumie
Gley soils m(eml'ldmo to Alluvial soils, and Solonetz
soils intergrs dmo to TTumic (iley soils.

The Dello soils are Regosols formed from wind-
deposited sand aund have a ﬁuctuatmo high water table.
These soils are mottled from the surface downw ard, and
in many places they contain salts and some alkali. The
Foster soils are Humic Gley soils intergrading to Alluvial
soils. They are without a textural B horizon, but have a
dark-colored A horizon and have promounced mottling,
and in maiy places contain salts. The Temple are FTumic
Gley soils. They are dark colored, are medium to fine
textured, and have olive mottles in the subsoil. They are
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calcareous and, in places, saline. The Rossi soils are
Solonetz soils 111Le101'a(hno to Hwmic Gley soils and are
about intermediate between lemple and Wanlkena soils.
They are dark colored but have a strongly alkaline clay
B horizon with blocky struecture.

Laboratory Analyses
Physical and Chemical Analyses’

The results of the physical and chemical analyses of
representative soils of the Area are given in table 16. The
soil samples were sereened thLOUOh a 2-millimeter, round-
holed sieve. The aggregates were crushed with a "rubber-
tipped pestle After being rubbed relatively clean, the
gravel and stones larger than 2 millimeters in diameter
were welghed to determine the percentage of gravel and
were tlien discarded. The material that passed through
the sieve was thoroughly mixed, and aliquot parts were
used for the Iaboratory analyses. Methods used in obtain-
ing the data @iven in table 16 are deseribed in the para-
umphqt 1t follow.

Mechanical analyses—The amount of sand was deter-
mined through the nsze of 10 grams of ovendried soil to
which water and calgon (a sodium hexametaphosphate)
had been added. This mixture was shaken overnight in
P IL(‘il)l“O(‘dti]]O' shaker, The soil was then wet sieved
through a 300-mesh sereen, transferred to an evaporating
dish, ovendl‘led and weighed. The total sand was ex-
pressed in percentage of the weight of the original oven-
dried sample.  The dried sand was then fr .1ﬂl‘i011(1'o(‘1
through a nest of sieves in a mechanical shaker, and each
fraction was weighed.

The amount of clay (particles below 2 microns in size)
was determined by the hydrometer method. Fifty grams
of soil, together with ca ]0011 as a dispersing f1oent were
shalen overnight in a 1ec1p10mlmn shaker and then
transferred to a 1,000-centimeter cylinder. Hydrometer
readings were taken at the proper mtel vals to record the
amount of clay remaining in suspension.  The results were
expressed in pevcent of the ovendried soil.

The percentage of silt was determined by adding the
percentage of sand and the percentage of clay and then

subtracting the total from 100 percent.
Moisture equivalent.—The moisture equivalent repre-
sents approximately the normal field capacity——the

amount of water that is held in a soil after a heavy rain
or an irrigation—where drainage downward is free and
uninterrupted.

Moisture equivalents were determined by the stundard
method m which 30 grams of saturated soil were sub-
jected to a foree of 1.000 gravity in a centrifnge. The
results were reported as the percentage of moisture re-
tained, caleulated on the ovendry basis. A few soil sam-
ples were too compact to allow free passage of water, and
water was retained on the surface of the soil after the
centrifuge run. When this occurred, the procedure was
repeated with another sample; waxed paper liners were
used in the centrifuge cups to facilitate drainage.

"Y5. P. Perry, associate specialist in soils,
tural Iixperiment Station, Berkeley, Calif.

California Agricul-
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Permanent wilting point—When a growing plant has
taken water out of a soil to the point where the forces
with which the soil retains water just balance the forces
that the plant exerts to remove water, the leaves will be-
come wilted and will not recover their turgidity unless
water is added to the soil. The percentage of water ve-
maining in the soil at this time is called the permanent
wilting point, or percentage. This point was determined
by growing dwart sunflowers, then withholding water,
and then measuring the amount of water remalning in
the soil when the flowers became permanently wilted.

Pressure mombrone studies—Another method of meas-
uring the force with which soil is able to hold water is that
of subjecting saturated soil to different pressures and de-
termining the amount of water the soil is able to retain.
The soil samples were put into small rings on a membrane
placed over a porous plate, were saturated with water,
and were then placed in the pressure plate apparatus.
The desired pressure was obtained with nitrogen gas.
Some samples were held for 48 hours under 14 atmos-
phere pressure; others were held for 24 hours under 15
atmospheres pressure. The amount of moisture retained
was then determined. The amount of moisture retained
at 14 atmosphere pressure corresponds fairly closely with
the moisture equivalent determination, and that retained
at 15 atmospheres pressure, to the permanent wilting
point.

Leaction.—The Beckman glass-electrode pH meter was
used for the determination of the reaction of each soil.
Approximately 50 grams of soil were saturated with dis-
tilled water and allowed to stand for 1 hour before the
reading was made. A pI value of 7.0 designates a neutral
soil. Values decreasing from 7.0 designate increasingly
acid soils: values increasing from 7.0 designate increas-
ingly alkaline soils.

Calcivm carbonate—The amount of calcium carbonate
(lime) was determined for all soils having a pH value
above 7.0. The Willlams method was used. A known
weight of soil was treated with hydrochloric acid in a
sealed jar. The resulting pressure of the carbon dioxide
gas produced was measuved with a mercury manometer.
The manometer was calibrated by measuring the pressure
when pure calcium carbonate was treated similarly.

Bulk density—The bulk density was determined by the
zine chloride method. A representative lump of the air-
dried soil was given a thin coating of paraflin and then
dropped into successive solutions of zine chloride made
up to standard true densities. The lowest density solution
in which the lump will float gives the bulk density of the
Tump of soil.

Water-soluble phosphate—~The amount of water-
soluble phosphate was determined by the modified Bing-
ham method. The soil was extracted with water, and an
aliquot of this water extract was tested. TPhosphate ion
in an acidic solution will form a relatively water-stable
complex with a molybdate 1on, which in the presence of
stannous chloride turns blue. The intensity of the blue
color developed is a measure of the amount of phosphate
present in the aliquot sample.

Total wnitrogen.—Nitrogen was determined by the
IGieldahl method. A weighed sample of soil was digested
by boiling it in sulfuric acid in the presence of a mixture

of copper sulfate, ferrous sulfate, and potassium sulfate,

which converted the organic nitrogen to the ammonia
691-267—64——10
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form. After the addition of concentrated sodium hy-
droxide, the ammonia was driven off hy steam distillation,
collected in a 3-percent boric acid solutlon, and then
titrated with hydrochloric acid; an indicator made by
mixing methyl red and bromeresol green was used.

Corbon and organic matter.—The total carbon was de-
termined by the dry combustion method. A weighed
sample of soil was placed in a muflle and ignited at 900°
C. In an oxygen stream. Any compound containing car-
bon was thus oxidized, and the carbon was released as
carbon dioxide, which was then absorbed. The increase in
weight of the absorbent (ascarite is used) is a direct
measure of the carbon dioxide produced. The weight of
carbon is converted to the weight of organic matter by
multiplying by the factor 1.724.

Mineralogical Analyses of Clay Fractions®

Selected samples from profiles of different soils of the
Fastern Stanislaus Area were analyzed for their content
of clay minerals by differential thermal analyses and the
X-ray method. The results of these tests are shown in
table 17, and methods used in the analyses are discussed
in the text that follows.

The clay suspension, obtained from the dispersed soil,
ig flocculated with sodium chloride (NaCl) ; after the su-
pernatant liquid has been decanted, the clay is centrifuged
and the supernatant solution is decanted. The clay paste
in the centrifuge cup is then dispersed in about 10 milli-
liters of a glycerol-ethanol (1:2) solution and is centri-
fuged. After the clay settles to the bottom of the cup, the
glycerol-ethanol solution is poured out and replaced with
a fresh portion of the same solution and is centrifuged
again until the clay completely settles to the bottom of
the cup. The solution is then poured out, and the clay
paste is placed on a watch glass and thoroughly mixed to
msure uniform sampling. Next, the paste 1s packed in a
specially prepared hypodermic needle (size 23) and forced
out of the needle either with a syringe or a special tool
designed for forming rods of uniform size. The rods are
placed on a thin sheet or mylar plastic and X-rayed by the
flat cassett method.

On the hasis of the clay analyses, the soils of the Tlastern
Stanislaus Area can be placed into four groups (see table
17). Granitic alluvial soils generally fall into the two
groups consisting of either kaolinite-mica-montmorillonite
clay or kaolinite-mica-montmorillonite-vermiculite clay.
The gravelly soils on terraces contain halloysite-mont-
morillonite-vermiculite clay, and the soils derived from
basic igneous rock alluvium contain kaolinite-montmoril-
lonite clay. The Columbia soil, derived from mixed rocks,
contains kaolinite-mica-montmorillonite clay much like
that of the granitic soils.

There seems to be no relationship between the kind of
clay and the age of the soil, except for the presence of
halloysite in the very old Redding and Corning soils. In
other less ancient soils, the type of clay seems to be related
to the kind of parent material from which the soils have
formed.

° By Issasc BarsHEAD, lecturer in soils and plant nutrition and as-
sociate soil chemist, California Agricultural Experiment Station,
Berkeley, Calif.
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TavLe 16.—Physical and chemical

Soil type

Amador loam_ ___________________.______

Bear Creek clay loam . o __________________

Chualar sandy loam_____ oo _______

Columbia 10aM Ca e oo oo

Corning gravelly sandy loam

Delhi sand oo __

Dinuba sandy loam._ -« _____

Exchequer rocky loam_ . ______

Tresno fine sandy Yoam___ . _.___.__

Grangeville very fine sandy loam . _________

Greenfield sandy loam_.__________________

Greenfield sandy loam, deep over hardpan

i | 1 ‘

Sand |
| Labora- o e
I tory Gravel | ‘
No. Depth (>2 Total
. (Cal mm.) | Very Coarse |Medium| Tine Very | (2 mm,
50) coarse fine to 0.05
min,)
‘ Inches Percent Percent Percent Pereent ' Percent | Percent Percent
_____ 11-1 0-6 20,6 §oo oo e il __| 336
11-2 6-13 14.7 Vo 31.9
_____ 31-1 0-6 13.7 2.6 2.8 6. 8 20. 6 18.6 51. 4
31-2 6-21 14,7 | oo 50. 8
31-3 | 21-36 382 |\l 62. 0
31-4 | 36-53 60. 4 || 70. 3
_____ 43-1 0-6 4.5 12. 6 27. 7 19. 0 14. 5 5.5 79.3
43-2 6-14 6.1 15. 4 32,5 16. 9 10. 7 3.9 79. 4
43-3 | 14-24 6.0 13.7 29. 4 18. 3 12. 8 4.2 78. 4
43-4 | 24-32 4.0 13. 4 20, 3 23. 8 11. 9 4.5 73. 9
43-5 | 32-48 4.2 11. 6 25. 7 15.7 10. 6 4.3 67.9
43-6 | 48-58 4.5 10. 5 23.1 23.3 9.7 3.6 70. 2
43-7 | 5872 5.0 13. 8 33.2 18.7 | 116 3.2 80. 5
_____ 25-1 0-7 oo __. 7 .5 .8 7.8 18.8 | 286
25-92 2 T 3 I IR RN (I [+ - - - st | 44.6
25-3 | 1340 |-l . . o= 72.1
25-4 | 4060 || _. R R 5009
_____ 35-1 0-8 | 264 14.1 22.6 13.7 14. 6 88| 73.8
| 35-2 8-16 57.6 14. 1 2. 0 21. 2 11.9 4.2 75. 4
35-3 | 16-26 11. 3 16. 6 46. 1 10. 8 5.2 1.5 80. 2
35-4 | 26-39 , 635 17. 4 31. 0 19. 1 9. 4 2.4 79.3
35-5 | 39+ | 36.8 14. 4 27.8 24, 7 87 2.4 78.0
_____ 20-1 0-12 | o 1.6 29. 9 46. 7 13. 2 1.9 93. 3
20-2 | 12-24 _____ __ 1.5 36. 3 45.1 9.3 1.5 93.7
20-3 | 24-60 i ___________________________ R SR S (I
_____ 2-1 O-d ... 3.8 8. 8 13.5 19. 6 15.2 60. 9
2-2 48 el i ________ ' 62. 0
2-3 818 |.._.___. A AU OO D M b6l
2-4 | 18-928 coaells = . | 59.7
2-5 | 28-36 12 | ) - 446
2.6 | 36-60 |.____ ——— 38 6
_____ 13-1 0-8 Vo bk Wl e _o42.8
13-2 8=18 oo o426
_____ 41-1 A S 2.4 6. 2 10. 6 16. 7 ’ 14. 2 50. 1
41-2 5-10 |- ... ‘ 2.1 7.9 7.8 15. 6 14,7 ‘ 48. 1
41-3 | 10-18 |__.____._ 1.0 | 2.9 6. 2 11.9 15.4 1 37 4
41-4 | 18-29 |o_______ 1.3 3.6 2.9 ‘ 4.8 | 81! =207
41-5 | 29-38 11 7 3.6 2.9 5.4 l S4 21.0
41-6 | 3840 |._______ 11. 6 115 5.0 6. 2 6.0 40,9
41-7 | 404 oo __ 1.3 3.5 6.0 9.3 8.7J 28. 8
|
_____ 231 | 0-7 h___-___‘ L2 L0 8 ’ 84| 30| 454
23-2 =20 oo 47.7
23-3 | 2040 |o ol _____ { s SR I | 327
234 | 40-60 [ s - o 50. 0
_____ 18-1 0-9 8 2.6 7.1 13. 6 20. 0 21. 8 65. 1
18-2 9-21 ________ 1.9 6.1 13.7 20. 7 22,9 65. 3
18-3 | 21-42 [________ 1.7 9.0 10. 6 20. 4 19. 3 61. 0
184 | 42-52 } ________ L5 0.1 104| 209| 221| o643
18-5 | 52-70 J ________ .9 6. 8 9.7 24,7 26. 4 68. 5
_____ 26-1 0-7 Hes____ 2l 1.1 3.8 11. 2 18. 8 23. 8 58.7
26-2 7-15 | . __ 1.0 7.0 9.5 18. 0 23. 8 59.3
26-3 | 15-24 |________ 1.0 3.9 10. 4 16. 9 30.2 | 624
26-4 | 24-32 |________ 1.3 4.6 12. 0 17. 2 27. 1 62. 2
26-5 | 82-34 |.____.___ 1.5 6. 0 8.1 8.7 20.9 ] 552
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Clay Moisture retention values [
Silt i o . Water-
(0.05 Bulk Organic | Total | Carbon- | Caleium | soluble
mm. to density | I Moisture| Perma- | matter |nitrogen | nitrogen 'Reaction| carbon- phos-
0.002 | <0.002 | <0.001 ; 4 15 equiva- | nent ratio ate phate
mm.) mm. mim. atmos. | atmos. | lent wilting | i
point | 1 ‘
Percent Percent Percent G, per ce. Percent Pereend Percent Percent Percent Percent pll Percent P.pom
5. 4 .0 13. L6 ... 19. 7 6.3 .15 0. 0489 13. 6 T O P
46. 1 22. 0 17.0 L5 . 19. 5 7.8 . 594 . 0303 114 | 4.7 S
|
23. 6 23.0 19. 0 1.6 21.2 10. 1 20.3 o ____ 1. 56 0882 10,3 | 6.1 | ____. 0. 14
24. 2 26. 0 23.0 1.8 22.9 9. 64 (R I IR IR R 6.4 | ______ .07
26.0 22. 0 20. 0 1.8 21,7 | 11,1 22,0 |oom o)l 6.6 |- __
9.7 20.0 18. 0 L7 R 19.2 Ve a|ewe gk - 6. 9 |mmmm e
| [ |
11.7 9.0 7.0 1.6 6.7 3.0 72 . o ____= . G53 (0.0 | 5.5 |ocoaoo. 1.0
9.6 11. 0 | 9.0 1.7 7.1 3.6 83 | ___. Lo s . 025 9.2 6.1 |- . 1.5
10. 6 11.0 9.0 1.7 7.4 3.8 8 2 |e | . 021 81 6.2 |________ 1.5
12,1 14. 0 11.0 1.9 10. 5 5.1 1006 oL . 017 6.5 6.2 | _______ [
15.1 17.0 14.0 1.9 13. 2 6.2 1301 || . 014 5.7 6.5 |._______ ‘ .82
12. 8 17. 0 14. 0 1.9 13. 2 6.5 133 |- 014 7.9 6.5 o ___ 84
8.5 11.0 9.0 1.6 | 81 4.0 7.9 " ________________ 008 7.5 G. 7 | __ 74
\
42.4 | 29.0 22.0 L4-1,2 | __ 14,3 30. 0 11. 4 3. 28 171 111 5.7 |ome oo cne .20
33. 4 22.0 17. 0 L5-1.3 |-o.____ 11. 0 24, 1 | 1 2 I R ' S — 700 feom o mmmgfim oo
17. 9 10. 0 80 | 1.4-1.5 |-oo ___ 6.9 12.0 | 47 fesm - ML _celacean 6. 9 fasio o - sz o ___
35.1 14. 0 | 11.0 1.5 oo . 7.8 18.8 |- ___. I _________________________ 6. 5 5 . R
15. 2 11. 0 10,0 | 1.9 9. 90 1.70 10. 4 1 ________ | 1.12 . 05606 ! 11. 5 6.3 |ocen_. .85
7.6 17. 0 16. 0 1.9 9.78 3. 29 11, 9 leemao . 471 . 0303 9. 01 5.9 oo ____ 53
1. 8 18.0 16. 0 1.9 10. 9 5.92 13, 2 |gowa e sgfe oo o - |-=-- SElyessiasy 5.6 oo L. 69
.7 20.0 | 18,0 o . . 14. 3 8. 88 15,8 |ezea s oo o mi S e emen . | 6.1 oo _
3.0 19.0 180 | __ 15.0 3. 03 16,1 |- oo oo R loeeeo ] 6.1 R
2.7 4.0 3.0 o ____ 3. 11 1.9 4.2 1. 4 ! S P Y P l 6.6 |-____.__ 2.0
3.3 3.0 3.0 1.7 2.75 1.7 3.5 L3 o | PR | 6.6 |-
________ 40 35 1.3 [ 243 17 3.5 O] ——S| A— 6.4 | |
27. 1 12.0 10. 0 1.7 12. 4 3. 94 12.5 4.2 1.08 | 0647 9. 66 6.6 ||
25.0 13.0 11.0 1.8 11. 7 3.70 12,5 4. 1 e - anfosse s amenenaa 6.2 | _shs o ___
24. 9 140 120] L8 11. 8 3. 65 12. 2 4, 3 [ - |--=---- s . 6.3 |oooooo |
25. 3 15.0 13.0 1.8 12. 2 ) 3.92 12. 6 | 4, 6 . EspeesEesT TERES I O O -
31 4 24.0 | 180 1.8 20,1 o ____ 18.9 || | I 6.3 | _______ i ________
28.9 12.5 | 9.0 1.7 171 | oo 172 | . [ 8 2 4.7 oo e
| |
36. 7 20. 5 13.0 ‘ 1.6 T 19. 7 7.8 1.12 0627 11. 0 6.2 _____.__. [
38.9 18. 5 130 1.6 | 21.3 7. 04 19,7 | e | 6.3 | .__.____ [ ________
41. 9 8.0 6.0 1.8 13. 6 2. 82 13,2 | . 0495 12.2 | 6. 9 / ________ | .62
33.9 18. 0 16. 0 1.9 21. 8 7. 72 98 |l ’ 0260 8.0 8.8 .73 .36
42. 6 20. 0 16. 0 1.8 23. 2 7. 94 102 | e e 9.7 R 1 R,
58.3 21. 0 16. 0 1.7 28. 9 8. 40 15,4 | __ 9.8 101 joo___._
56. 0 3.0 18.0 1.7 28. 6 ' 9. 10 16,7 |- |l . 9.7 B
38,1 21.0 16. 0 1.7 19. 8 5.89 10 ) . 9.7 ‘ 29.60 | ______
54, 2 17. 0 12.0 1.8 25.3 | 6.05 15.0 | _______ | S (U U 9.3 L36 L
\
44. 6 10. 0 7.0 1L.4-1.2 | 24.9 ’ 7.8 22.3 6.9 272 | 124 ‘ 12,7 7.3 . 67 . 80
42. 3 10. 0 80| 1.4-1.2 23.9 | 7.2 20,1 7.6 | (P 7.5 .67 .21
39.3 8.0 6.0 1.2 16.1 | 7.4 18. 6 6.0 |oooo . 7.4 N2 I IR
43,0 7.0 6.0 |oomm | | 6.5 18.0 | ______ O I A . 3 A
[
23.9 11.0 10. 0 1.6 10. 8 3.4 ' 12,3 | ____| L7857 | L0377 | 11.6 1 6.8 |._______ . 84
22,7 12. 0 11. 0 1.6 9. 95 2.9 12. 0 3.9 . 471 0285 9.25 | 6. 8 luvimmuca 1.0
250 140| 130| L7 | 44 1301 | o IR ol es TIIIITII 20
26, 7 9.0 80| L7 | 3.7 SCONY: 0 ! () R | 70 o . oo
24. 5 7.0 60| L7 | |eeeaoo | 85 TN I St N 70 oo
\
28. 3 13.0 10. 0 1.8 1229 4.9 12. 4 |._. ._‘ i - o pplemspagslees L ) 5.8 . RS B
26. 7 14. 0 12. 0 1.7 3.5 | 5.1 12, 7 |esemmamabis: . falmassaciliiss i 5.0 oo
22.6 15.0 12.0 1.5 , 13.8 5.3 13,0 | feeeo - I 6.0 |- SR | o
28| 130 1Lo| 17 | 147 | 39 T IS O N O NN B O | I il
28. 8 16. 0 14.0 |- ___ 148 'l o] 6.8 1. . - =
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Sand
Labora- -
tory Gravel
Soil type No. Depth >2 Total
(Cal mim,) Very Coarse |Medium| Fine Very (2 mm.
50) coarse fine to 0.05
! num,)
Inches Pereent Pereent Pereent Percent Percent Percent Pereent
Hanford sandy loam_ - ... ________________ 3-1 | 0-12 0.9 ' 18.7 | " 13.5 1 20,9 j 15.3 | 745
32 12-24 B I PSSR | PO R S 75,4
33 24-36 L1 || | oo 78.0
B4 | 36-48 | 10 |- |l IIITIIIIIIIIIIIIIIE [—— 76.
3-5 48-60 R | TSUUOUNS == e (e et 75.9
Hanford sandy loam, moderately deep over silt___ 1-1 0-6 | _._____ 4.2 7.7 15. 1 22.7 17. 4 67. 1 |
1-2 6-12 | . 65. 1
1-3 12-24 | |eo bl .. 65. 2
1-4 2435 | | e\l _____ 64.7
1-5 Ba—48 | e 47.0
1-6 48-60 || __. | SRS MU S — — i 20.7
Hilmar loamy sand . - _ o ____________________ 45-1 0-7 ________ L4 3.4 19.7 48. 5 21. 3 93. 3
45-2 714 | __ 1.5 13. 2 20.0 7 36.5 17. 6 88.8
45-3 14-21 | ____._ .. 1.1 7.0 22, 2 37.1 18. 5 85.9
45—4 21-29 |________ 1.8 12.2 1 16.8 31.1 16.9 78. 8
45-5 29-66 |____.____ 4.6 8.3 12.3 15. 2 17.6 58.0
Honeut loam . __ . _________._______ _____ 24-1 0-10 |________ 4 201 7.0 22.9 I 19.7 52. 0
24-2 10-26 |-l _____ 01. 7
24-3 2641 | ||| \_____._ 65. 9 |
244 41-60 | || 71.2
Hopeton elay loam_______ . _____________.___. 16-1 0-11 | B PSR SR RNV BN 38.7
162 11-20 | o\ . 30.7
16-3 20-29 PN T PR U (U PN A 36. 4
16-4 | 29-38 PO O U S U B 390.9
Hornitos gravelly fine sandy loam______________ 12-1 0-7 5.4 2.9 4.7 6.1 43. 1 14. 1 70. 9
12-2 [t PR IR (N (RN POt TN 55.7
Keyes cobbly elay loam.______________________ 8-1 0-3 £ 00 N OO U ISR FE U 35. 4
8-2 3-8 5T A O Y I FE P 34. 4
8-3 8-12 L5 0" I R B, N IR SR 32.8
8—4 12-16 20,6 | oo | . 29. 2
Meikle elay - _____ 14-1 0-4 ||l . 46. 6
14-2 4-16 | .. 33.5
14-3 16-24 ¥ || 37.8
144 2436 || 46. 9
14-5 36-48 {________ 2.0 5.6 6.7 22.0 22.1 58. 4
14-6 48-60 F: T PR JESENUUPRI FERI U JSPUIPNUUN O 43. 7
Modesto loam___ .. ________________._ 42-1 0-10 |________ 4.9 12. 6 11. 2 15.3 9.2 53.2
42--2 10-12 | ______ 5.1 9.0 14. 6 15. 0 8.2 51.9
42-3 12-25 | . 4.7 11. 2 10. 8 13. 7 6. 6 47. 0
42—4 | 25-35 |___.__.__ 6.0 10. 4 17. 2 15. 6 6.9 56. 1
42-5 3544 | _______ 6. 3 15.7 16. 6 22. 4 8.4 69. 4
42-6 44-55 | ___. 5.7 9.9 16. 7 20. 6 12. 6 65. 5
42-7 55-62 | ____ .5 1.5 1.2 1.9 1.1 6. 2
Montpellier coarse sandy loam_ ________________ 4-1 0-8 1.9 10. 9 17. 6 19. 4 12. 5 7.8 68, 2
4-2 8-18 1.6 10. 4 23. 4 12. 5 11. 2 6. 8 64. 3
4-3 18-28 1.8 11. 6 20. 4 10. 6 9.3 5.4 57.3
4-4 | 28-39 2.5 11.0 22,2 10. 7 7.2 6.7 57. 8
4-5 39-45 | _______ 14. 8 20. 7 16. 9 10. 7 4.7 67.8
Oakdale sandy loam_ _ - _ . ____________________ 22-1 0-1 7.4 13. 2 18. 5 21.1 14. 7 80 755
22-2 1-13 6. 8 || e 76.7
22-3 13-25 5.0 ||l 73. 8
22-4 | 25-38 6. 1 |-\ . 73.0 |
22-5 3845 80 e oo e e 80. 7 |
22-6 453-60 18, 4 | el 87. 4
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analyses of soil samples—Continued

|
i Clay Moisture retention values
Silt Water-
(0.05 Bulk Organic | Total | Carbon- Caleium | soluble
mm., to density Moisture| Perma-| matter |nitrogen | nitrogen [Reaction| carbon-| phos-
0.002 <0.002 | <C0.001 4 135 equiva- | nent ratio ate phate
mm.) mni, | min, atimos. | atmos, lent wilting
| i point
Percent Percent Percent G, per ce. Percent Poreent Percent Pereent Percent Pereent pH Perceiit P.p.m
16. 0 9.5 9.0 1.8 6. 63 2. 20 .6 2.8 . 451 | 0. 0334 7.81 6. L jsmmsmsmm-n oo oo
15. 6 9.0 8.0 1.7 5.93 |- __ 6. 6 2.5 . 275 . 0214 7. 42 (0 ) EERSENERCIRST) I
13. 0 9.0 8.0 1.6 590 jo_____ 6. 4 2.3 . 294 L0214 7. 99 6.8 |ocmmomcifoaeoao
14, 2 9.0 80 1.7 e 6.5 2. G N 7> T S R 6. 8 feezzcza|- oo oo
| 14. 1 10. 0 8.0 1.7 bl 6.9 oo __.. C261 oo 6. 7 |ezus ansl- oo -
21,9 11. 0 8.0 1. 6 9.71 | 2.93 10. 7 3.1 926 L0612 8.7 5.9 |oo---. R I
22,9 12.0 9.0 1.5 | 10.0 2. 89 10. 1 | 3.5 498 0322 8. 97 6.2 .
23. 8 11. 0 ’ 9.0 1.5 [ 9.41 | 290 9. 6 B0l . 6.2 |
| 243 11. 0 9.0 1.5 | 10,1 3. 04 10. 1 308 oo 6.4 |- |
| 40. 0 13. 0 i 10. 0 1.6 1.2 |oo__.__ 16,4 ||| __ 6. 5 | mmmamst e s
65. 3 | 14. 0 9.0 1.5 | 30,2 oo _._ 25,7 | 80 1.3 |oo_oo_-
2,7 4.0 R T (R S 2.0 1.9 3.6 ’ ....... b _ - _ . 023 9.1 6.5 |- ._ 0. 63
6. 2 5.0 4.0 |- 307 . 4.2 S —— 016 9. 4 7.0 .02 .83
0.1 5.0 | 4,0 omea - 3.8 1.6 VR —— fos ___ s 013 7.7 7.4 .07 | .98
13.2 8.0 7.0 fusmes sy R4 3.2 8 4 ‘ ________________ . 007 7.1 8.0 3.4 .37
32,0 } 10. 0 7. 0|y 17.7 4.6 16, 3 feemmasfes 2 . 008 6.3 8.6 18.1 | 10
25.0 23.0 20. 0 I.5-1. 4 21. 2 12,1 20. 8 | 9.2 969 . 0495 11, 4 6.3 |-eooooas l .47
17.3 21. 0 180 1L5-1. 4 19. 3 10.5 19.7 | 805 b . 6.3 oo .42
15.1 190 | 16.0 1. 5-1. 4 17. 4 9.7 18.3 8.3 e (70 S (O
12. 8 16. 0 14. 0 1.4 15.7 I 8.7 16,6 o - Lol 6,6 |oeoo_ oo _
| 363 25.0| 200! L8 o 200 79l 117 0706 | 9.6L | 59 |.___.__. 17
l 27.3 42.0 39.0 1.9 i e S 35.7 14. 1 . 336 0463 6. 71 6.8 |- __ .19
33.06 33.0 | 310 1.9 EEREUITE A 31.7 106 . 7.5 . 00 .22
29. 1 31.0 31.0 1.9 TR S 33. 8 | 113 oo fem e VA = S N
| 1
13. 1 16.0 | 12.0 1.7 (eseossesl@ocssos 12, 4 3.5 . 963 . 0398 14. 1 5O e
10.: 34.0 29.0 .6 oo ___ e 21.5 12,11 .819 . 0345 13,7 508 oo
40. 6 | 24.0 10. ¢ 1.8 22,5 9. 43 21. 1 9.3 | 2. 09 113 10. 7 5.8 |- 11
39. 6 26. 0 220 1.6 20. 8 9. 61 19. 8 8.9 1. 15 0556 12. 0 6.2 | . .04
38.2 | 29.0 | 25,0 1.5 22,6 | 10.8 21.7 100 1 | oo God |-
| 20. 8 20.0 | 46.0 | 1.8 38.0 | 22.0 377 20.0 B [ 6.0 |ooe oo
| 26.9 | 261 26.0 1.9 21. 6 10. 1 21. 2 cesmee] 1. 30 . 0832 9. 44 6. 0 lomme .04
22,5 44, 0 42.0 1.9 28,1 15. 6 34.3 12.2 | . 841 . (1460 10. 6 6. 8 Hosemems .06
| 20. 2 42.0 39.0 1.9 23. 4 8. 79 32. 0 s ] T PR 7.7 |-- .17
23. 1 30,01 270 1.9 smermeedees 21.3 |- sl | seasasnsE - Soaea 7.7 | 28 jooo .-
20. 6 21.0 20.0 1.8 B R 18. 4 x| 3| O 7.2 |esevempefue o
35. 3 21.0 17.0 i. 8 R e 214 8.3 B REEEE R EERE 7.2 0[O 1 P
|
30. 8 1 16.0 | 13,0 .. 1 16,7 | 643 157 ||| U N - 20
24. 1 24.0 1 20,0 1.7 17. 8 6. 28 16.4 |- . S R I P 6.1 |
23.0 | 30,0 27.0| 20 208 | T 20.0 |___ i, i 6.3 1 0 .10
17.9 26. 0 23.0 1.9 31.1 0. 92 188 oo | N 6.7 14:
13. 6 17.0 1 15.0 1.8 | 13.6 | 6.98 13.8 | __ A mmonalis __ ____ . 6.8 |- IO
12.5 17.0 16. 0 1.8 | 168 | 7.46 16. 1 U, R— S FEp— 6.8 |- N I
51.8 ' 42.0 26.0 | 1.5 | 383 | 14.3 35.3 |- i P! NS, A 6.9 . . _
1 19. 8 12.0 9.0 1.8 | 9. 86 2. 41 0.4 2.8 | 740 | 0433 9. 91 6. 4 \ _____ .09
18.7 17. 0 13.0 1.7 9. 63 3. 68 10. 1 4.0 289 | . 0254 6. 46 6. 3 |aussseas .02
12.6 1 20.0 ‘ 27.0 1.7 4.2 | 7.97 14. 4 7.7 285 fuomawmesag. L. 5. 8 | smgeonun .00
[ 2.7 280 27.0 1.6 15. 9 8.75 16. 0 851 8L |oosesiws o 5.0 jiEiss .00
I 9.8 ‘ 22,0 | 20.0 1.8 I | 12, 7 |e e o] cmm e e s fsm e e | omm = = - = = 7.0 | |oL_
' 18.5 6.0 4.0 el 2308 22,9 1. 17 | 538 12. 1 6.8 | l.___
13.3 10. 0 8.0 1.8-1.6 8. 38 3.4 10. 1 2.8 . 762 0475 9. 30 6. 8 ‘ ________ ‘ 6.6
14.2 12.0 | 10. 0 1.7-1. 6 7.76 3.8 ‘ 10. 4 3.6 ... . N D 7.0 00 5.1
10. 0 | 17.0 15.0 1.9-1. 5 10. 8 6.4 | 14. 5 5.7 . prmmp e — = = = - 33 6. 9 |l o o
7.3 ’ 12. 0 11. 0 1.9 I 4.6 | 116 .______ T e fie a1 6. 8 |imammmadbe < oo anee
I 0.0 sol 17 T I N O [N B N _
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Soil type

Paulsell ¢lay

Pentz cobbly loam, very shallow

Pentz gravelly loain

Peters clay_____

Raynor clay._ - _

Redding gravelly loam

Rocklin sandy loam

Rossi clay

Ryer clay loam

San Joaquin sandy loam

Snelling sandy
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I Trace.

loam

Labora-

tory

No.

(Cal

50)

S R o]
O e L0 S —

(SR
[

— e

T Lt O
|

|
DUk 0O LD

D
p]

=gt
o

|

NMNVEVVEIEE R V)
i KRNIV R

OO\’J:OO

VRvY)
R
Loh

M)
(_]7)
%\

36—4
36-5
36—6

40-1
40-2
40-3
40-4
40-5
40-6
40-7

Depth

Inches
0-12
12-24
24-36
36-50

0-4
0-3
3-8
8+

0-8
3-16

0-15

15-30 |

30-39

39-50 °

50

0-3

3-12
12-18
18-28
28-52

DD —t
e
1O M = D~
1S ~1

o —

Tt PO — Lo

i Yt
Lo
0= -

.

Gravel
(>2
mm,)

Very

coarse

Pereent

H
N 0

i
&

o~
I TN
< an

LIS 0L — [oRerRanl gt e

]
i
RSN,

Dercent

o

8
9

v L= 0

TS —

ol RN | N RV

[Ho¥e'sl SRarl Rl IR BN e JUREN o

Coarse ‘
i
\

Percent

-1

T e

ST LoD L8 e

]
D= N ST

~I SO N Ct

—

NN NS T

WIS IO NBE e

—_0 =IO

He O =i WO~ N~ IRy [~

S,

TasLe 16.—Physical and chemical

Sand

‘ | Total

Medium| Fine | Very (2 mm.

fine to 0.05

i mm.)

Percent Percent Percent Pereent
........................ 8.0

_ I 13. 2

DU IR S 17.0

8.5 24,9 20. 0 a5, G

,,,,,,,,, iy 48,5
7.0 15. 1 13.5 43, 2 ‘

8.0 46, 3 | G980 79. L
5.5 | 19. 3 15:8 49,2 |
= - 14. 6 |

3.8 7.5 6.8 1 93.9
3.3 6. 8 6.8 226
3.8 6.2 6.3 | 20.6 |
2.5 A4 6. 4 18. 4 |

7.9 171 ‘I 11.3 | 44,1

‘ |

6.7 6.2 19.8 1 45,6 |
7.7 12.1 12,6 43. 0 |
3.6 5.7 6.3 21.7 |
10.2 I1. 6 L 701 |
12.1 6.1 3.1 52.2 |
13. 3 25. 6 15.3 63. 8 ‘

13.0 24. 5 16,3 63. 0

15. 8 24.9 } 14,2 6i.3

15.7 23. 8 13. 4 8.7
11.2 21. 4 13, 4 | H. 5 |

2.2 2.6 3.3 11. 2

1.4 2.2 2.8 9.6

1.7 2,0 | 2.9 9.8

1.2 1.9 | 2.4 9.4

2.5 3.2 | 6.9 20. 6

|

e S 13.9

,,,,,,,,,,,,,, 13.0

12. 9

_ _ 11.7
. . 10. 9
__________ . 21.6

9.5 1391 10.8 58. 2

5.6 10. 9 15. 9 541

10. 1 12. 2 14,2 49. 9

9 2 11,6 11. 3 45. 3

8. 6 10. 6 \ 10. 2 42. 1

11. 2 12. 9 12,5 53.9

15.7 21. 2 l 11. 2 79. 4

15. 6 22. 2 12. 4 77.6

187 20. 8 10. 9 73. 9

13 4 ‘ 2.9 | 13.6| 687

17.6 | 244 11. 2 76. 6

14. 7 12, 4 2.2 84.7

.4 2.0 3.6 6.9

.3 1.3 4.0 5.9

22 1.4 4.7 6. 8

.3 1.2 7.2 9.7

LD 1.8 16. 4 21.0

1.1 43 335 43. 6

14. 5 27.6 3.8 093. 2
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Clay Moisture retention values ‘ i I (
Silt . g e - | i Water-
(0.05 Bulk ' [ I Organic | Total | Carbon- | ‘ Caleium | soluble
mm. to density Moisture} Perma- | matter |nitrogen |nitrogen |Reaction| earbon- | phos-
0.002 <£0.002 | <0.001 % 15 | equiva- nent ratio ate phate
mimn.) mni. mim, atmos, | atmos. | lent wilting
|- . point
; | [ R —_—
Pereent Percent Percent Gm. per cc. Percent ! DPercent Percent Percent Percent Percent » pll | Percent P.p.m,
.0 52.0 46. 0 1.9 35.6 l 21.0 L0 o i--_ U FEUS S| 6.2 [ ... 0, 14
34. 8 52.0 47.0 .9 aooo__. 210 38.0 |- ____ e R P - - _ e - 7.0 | ] 44
37.0 46.0 41.0 1.8 |aso.o-zc 19.0 31.7 R R, —_— 7.6 o I -
26,4 180, 17.01 1.8 s 1002 P11 0 ) SN M — oo il | 78 |etmenodiaee,
[ \
34, 5 17.0 150 1.8 |l _. [ 187 1y CIEET S T ~ ________ | 6.2 feaadlimnss
31. 8 25. 0 22.0 1.8 25.6 | 950 23. 1 ! ________ 2. 14 0124 | 10.0 5.7 } _____ .29
13. 9 7.0 6.0 16 17. 3 9.68 | __ | ______ [ .202 | .0102 | 10.9 6.3 | __ .19
24, 0 27.0 240 | 1.7 22,9 ‘ 127|223 | oo g 5.9 | .. e
36. 4 49. 0 ' 43.0 1.9 I 34. 06 19. 0 32, 5 ez 1. 95 | . 113 10. 0 6. 1 ’ ________ ' .23
_________ 48. 0 42. 0 2.0 37. 3 | 22, 8 34. 5 |-. _v_‘-‘ 1. 22 . 0656 ‘ 10. 8 6.4 | _____. .04
i I |
36. 1 40. 0 35.0 2.0 30. 6 16. 6 26.0 _____ ___ 1.12 | .0551 1.7 5.8 |- ! .05
32. 4 45. 0 38.0 1.9 35. 9 21. 4 31 1 fommmes o . 579 . 0284 11. 8 6.8 _____ ‘ .06
34. 4 46. 0 42. 0 1.8 | 38.8 21. 1 33. 1 porwawe sakin - _ - - - s - - - - _silessrsenees 7.1 0. 02 ] .07
35. 6 46. 0 41.0 1.9 41. 4 20. 7 33. 06 fezesmee amben oo _fmeo oo _glesses 7.5 .82 | -
23.9 | 320 270 .l .__. 3.1 | 18 8 TR L P S NS ey AT U A
41. 4 13. 0 10. 0 1.9 l 16. 3 4. 01 15.0 | .o .___ 1. 03 L0541 | 11. 0 6.0 - .07
42. 0 5.0 14. 0 1.9 15. 2 ’ 4. 44 15.4 |- _. . 493 | . 0334 | S. 56 ! 5.7 |._ .06
43. 3 55. 0 320! 1.9 34. 4 20. 0 B340 oL oo 5.1 Fezs .09
__________ 3.0 30,0 L9 o200 e 6.5 |oeom |
30. 8 17. 0 15. 0 L8 |- 24, 8 | looo__ 7.1 ] Y
27. 2 9.0 7.0 1.7 9. 34 2.1 9.5 2.4 l . 645 | . 0319 ‘l 11. 7 5.2 | L. .04
27.0 | 10.0 70| L8 . 9.8 |._.____| .512|-0310 9. 58 ‘ 5.2 ... .05
26. 7 12.0 9.0 1.9 | __ 9.8 | ___ PR 5.9 ... .03
27.3 14. 0 12. 0 1.9 PR, J11 oo o __ | ________________ 6.4 |__- e e - - -
66. 5 22.0 20. 0 1.9 |- 14. 1 R ARROE: st T PO | 6.8 | ____ =% -~
52. 8 36. 0 25. 0 1.6 | 38.7 15. 7 28,3 | . __ L. 152 \| 12. 2 " 7.7 .07 7. 05
30. 4 60. 0 49.0 1.9 56. 8 56. 0 32,0 || __ ' L0775 1.0 | 9.0 1. 28 |iccizzaoo
27. 2 63. 0 53.0 | L9 906. 4 68. 6 32,8 || . 0421 11. 0 0.4 1. 94 s
29. 6 61. 0 5.0 | 1.9 88. 4 63. 0 25.5 | _ ‘ ________ RN | IR | 9.4 1.87 | =
406. 4 33.0 25.0 1.8 48. 6 22. 8 23,7 | ___ l ________________ | 9.2 746 ___
| |
5. 1 320 250 1.6  |._______ . 23,7 | 1.2 } 155 |eeooo_. . 6.1 oo .
533.0 34.0 27.0 | S T P R 22. 2 | 11. 0 . 845 | . 0438 10. 7 6. 3 - I
50. 6 36. 5 29. 0 1.6 | |- 23. 5 12. 0 CTA3 e 6.4 ____ S
50. 8 37.5 28. 0 1. 6 O 23. 8 80 501 s - - - - —mafemmmmsme 6.3 ____ U
55. 1 34. 0 25.0 1.3 = _ gl 235 132 348 i oo oo mmfes s 6. 5 Jeswamacs -
53.4| 250 19.0 ... ’ ________ S 246 | "L ‘ __________ - sabnse 6.6 |22 -
[ i
31.8 10. 0 7.0 L3 | 152 7.5 16,3 ol .. _— s 6. 0 fesmmeseaanw -
34. 9 11. 0 9.0 1.8 11.9 3.8 12. 6 3.3 ] I = 3. 6 |asmszc .35
32.1 18. 0 14. 0 ] 1.8 12. 9 6. 9 13.2 | ___ | _ LY 5. 8 || Zzmsm .03
32.7 22. 0 19.0 1.8 15. 2 6.6 | 15.0 | 6.5 |.- i | 6.0 l_.___._ .01
23. 9 340 | 250 1.9 20. 0 10. 6 | 190 - i (L e 6.2 __ : .01
________________ .l 19 SO RSO PUUNURR ORI PN } i e 7.1 | BT S
24, 1 22.0 19. 0 1.9 19.6 | ____. [ ‘ _______________ S [ 7.3 | L0000
12. 6 | 8 0 6.0 | 1.7 6. 56 1. 99 ’ 7.9 | s L5741 . 0320 = 10, 4 6.3 ___. ___ 1.0
12. 4 10. 0 8.0 1.9 7. 85 3. 04 8. 3 |esmms w13 . 0127 6.0 \ 6.3 | __ . a7
12. 1 14. 0 11.0 2.0 9. 06 4. 67 \ 9.7 i EIIITTRTS (SRR SRS 5.6 1. .21
11.3 | 20. 0 17.0 1.8 14. 2 7. 34 ‘ 14,1 | e 5.4 ____ .21
5. 4 18. 0 16. 0 1.8 12. 1 6. 84 13. 3 |---- T e 6.1 |____ s —
'3 150| 140| L6 0.28 | 578 1009 . ... G [ Y 6.2 | . -
41.1 | 52.0 37.0 | 1.4 50. 0 22.5 | 36,2 l______ | ____ . 200 11. 4 | 7.3 .04 1. 58
34. 1 60. 0 270 1.7 50. 4 27.6 | 339 I . 0940 17.1 | 7.9 | 16 .31
38. 2 55. 0 41.0 |, 1.7 46. 2 24. 1 32.2 | " 0651 13. 0 \ 7.9 | .33 .22
42.3| 480 380! 1.8 40.3 | 231 20.0 | I IO IR 80 42
46. 0 33.0 26. 0 1.8 32.2 14. 8 24, 4 S| . 80! 303 _______
38. 4 18. 0 13.0 r 1.6 26. 4 8.75 l 19.6 .o .__. . . 7.9 | .71 -
4.8 2.0 1.0 1.6 3. 45 2. 14 4. 0 \ | sopRleEmas =Y 2 " 75 1. -
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Tanre 16.—Physical ond chemical

—_ :
{
‘ Sand
Labora- |
tory Gravel [
Soil type No. Depth (>2 Total
(Cal | mm,) Very | Coarse Medium| TFine Very | (2 mm.
50) | | coarse | fine | to 0.05
[ [ I mm.)
. ‘ Tnches Percent Pereent Perecnt Percent | Percent Percent Pereent
Toomes rocky loam________ S 5-1 0-1 11,1 ‘ ________________________________________ 35. 6
N O S N S T S A S 33. 5
| ' |
Traver sandy loam . . _________________ 30-1 [ 0=7 |__.____ Lo2.4 7.2 9.6 234 182 608
39-2 | 7-23 | 2.1 5.6 4.1 29. 2 21. 9 72. 9
39-3 | 23-31 |- ______ 1.6 7.6 11. 4 30. 6 21.3 72. 5
39-4 314+ .. 2.1 4.1 12. 2 30. 2 23.0 | 71. 6
Tujunga sand___ 0211|0410 | 6 0.1 812! 41.4| 88| oL1
21-2 10-30 |l e 94. 9
21-3 | 30-60 | |l _. 70. 1
Waukena fine sandy loam__ _____________ _____ 37-1 0-4 |________ 4 6. 2 12.1 26. 9 14.4 | 60.0
37-2 | 4G |___1l- .7 3.0/ 138! 2891 184 68
37-3 6-14 | _ L0 1.5 10. 9 27.7 14.0] 581
374 14-24 4. 6 .9 2.3 11.3 28. 0 15.6 | 58. 1
37-5 24+ 17. 2 .2 1.2 4, 4 18. 5 18.6 42,9
Whiteroek silt loam_- o ... .________ 171 06 | A4 ... R S S 3L
17-2 6-12 | 100.0 |____ | TTTTTTT Tt R R
Whitney fine sandy loam_____________ = 28-1 0-7 |________ 3.0 7.2 6.6 | 15. 2 19. 3 51.3
28-2 T=16 | | e e 52,5
28-3 16-31 19,06 |- o . 53. 6
284 314 100, 0 || . | SRR N I
| | |
Wyman 10am - _ - - 27-1 06 | __._ 1.0 ‘ 3. 4 1221 19.¢ 17. 5 53. 1
27-2 6-11 o ___. LT 4.5 10. 7 | 19. 0 16. 9 57. 8
27-3 11-25 |- _. L9 4.8 11,3 " 18. 6 16.0 51. 6
274 25-40 | ____ LG 2.7 14. 4 19. 8 17. 4 54. 9
275 | 40-60 | - o I I L. -t 1
Yokohl loam__________. i 9-1 0-10 |________ I | T ! ________________ 10. 4
9-2 10-16 [ ___ ! <SR-  ITRRINE  *E .  EUNPIPRY 8.9
9-3 | 16-26 [..______ o |- o ___ 2 r ,,,,,,,, 7.1
9-4 | 26-30 |_______ | ' .. | s ___ 7 .. 6. 8
9-5 | B0-37 | __|.__TIIIITC looil S A A
9-6 | BT-T2 ||\ o | I ome e 20.
Zaca elay_ ... __. 34-1 06 |_______ | .2 1.0 2.4 | 6.0 | 7.0 16.6
34-2 6-10 | . a0 12 2.6 ’ 10.5 | 13.5 28. 3
34-3 | 1016 .. ____. \ 0 .0 3 47 1LG | 16.6
34-4 16-30 | _______ .2 1.2 3.9 10. 5 8.5 24, 3
34-5 304 ’ ________ ! .2 [ 1.6 8.3 30. 5 21. 5 62. 1
| |
Tanrr 17.—Analyses of clay fractions of selected soils
[ | \
Kaolin- | Biotite | Mont- | Vermic- Feld- |Calecium?! Cristo- l
Soil tyne Denth ite micas moril- ulite Quartz!| spar! | carban- | balite! |
‘ lonite | | ate |
Tnches \ Percent Pereent | Percent ' Percent ‘ | |
Well drained to imperfectly drained soils from | [ | ‘
granitic alluvium: | | | I }
Delhisand_ . .. ___________. 0-12 | 55 10 25 ... A xx S
Tujunga sand_ _ . . ______________. 0-10 ! 30 | ‘ 60 |ssmwezes N N . ,-,_;‘
30-60 28 Jawm - O 1 _______ AR ) ISP i
Hilmar loamy sand___ - _________ ______ 0-7 45 | 18 | 15 15 x| 'O PP -
14-21 | 40 | 20 20 10 XX >GNNS
29-66 | 20 | 40| 2 xx xx |

See footnote at end of table.
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I K | [ | | T
i Clay | Moisture retention values | | | |
Silt S S e ' | Water-
(0.05 | DBulk Organic | Total | Carbon- ’ Caleium | soluble
mm., to density Moisture| Perma- | matter }ni{'rogon ynitrogen Reaction] carbon- | phos-
0.002 | <0.002 | <0.001 4 ' 15 | equiva- nent i ratio | ate phate
mni.) mn. mim. atmos. | atmos. | lent wilting ‘
} | point | | | |
- - . SN | SRR M| PN | : PSS
Percent \ Percent Pereent Gin. per cc. DPereent Percent | Percent Percent Peypeent ‘ Pereent plIT Percent P.pan
50, 4 4.0 1.0 __________ 27.5 9. 78 5.0 . T G 1 fo .
j 48.5 18.0 12,0 1. 9 17. 7 6. 08 17. 2 5.7 0.932 l 0. 0310 17. 4 5.9 |oo____ 0. 28
|
| 302 9.0 50 L6 15. 8 441 | 1L9 |\ L0591 | 102 811 o051 151
20. 1 7.0 30 L7 8.21, 227 | 6.2 | _________ | L0132 | 10.2 9.3 .51 .90
17. 5 10. 0 7.0 1.7 11.8 4. 97 6.2 || N 9.7 I O P
19. 4 9.0 6.0 1.7 11. 8 3.97 I 6.1 ) emdese o oedue 10. 2 LT L
[
39 3.0 3.0 1.3 530 5.0 6.0 2.6 | S 6.9 | 53
2.1 3.0 2.0 1.6 4. 18 3.6 5.2 2.3 | _sesfesa s ‘ ________ 6.9 |l ___
20.9 9.0 7.0 . 17.7 5.9 1504 || ____ T X 7.3 20 oo_.._o.
|
L32.0 8.0 4.0 oo 9.3  IL1 | 175 | 233 | 112 5.9 . 3.97
28. 2 7.0 3.0 1.8 9.8 3.46 | 9.0 |o_________ _____ . 0302 14,1 6.5 ______._ 1. 56
24.9 17. 0 12.0 2.0 15.1 5. 32 : 4.7 Vo . ) 0219 10. 9 7.9 1,14 . ______
249 170" 120 1.8 18. 7 6.12 | 1do4 |07 ITTTTT |l 8.5 261 | TIII
431, 140 70 L7 23.0 3860 19.0 ... | . ___ P [ 8.7 LT2 L
628 16.0] 100 16 289 | 6.26| 26.4 | _._____ 195 | 186 | 6.07| 6.2 l ,,,,,,,, .23
U POEUURUNN DUNPIUIIPIURORR BRI (RUPIIPUIO (SUUUPUTURN ARSI SEREIRIN SRR NSRRI NN DR N
| | .
| 327 16.0 | 4.0 1.7 16.5 | 6.7 15.1 302 |ooo e 6.1 . . 38
505 1rol 150 17 147 | 47 14, 8 2 T O I 6.1 ol
| 284 16.0 130 1.6 RN (A 16.6 | _______ RN CE 6.3’ ________________
\ 28. 9 18.0 14.0 1.7 20. 5 | 6.0 18. 0 5.7 1. 51 0812 | 10. 8 6.2 _______ .73
‘ 18.2 24. 0 21,0 1.8 23.0 10. 7 20. 0 ’ 8 2 729 | . 0478 8. 84 6.2 o ___ . 36
i 23. 4 25.0 22. 0 1. 8 23.7 119 216 19700 U RO P (IS 6.2 ________ 19
[ 24,1 21.0 18. 0 1.6 21.8 | 10.1 19.6 | |aoo 0.4 e
| 28. 6 19. 0 16. 0 1.5 19.4 1o ______ 18 7 . 6.0 o leeoaooa
57. 6 32.0 23.0 1.6 . 23.0 10. 2 1. 15 0630 10. 6 6.1 |- __
54. 6 36. 5 30. 0 L6 ooliooo_s 23. 2 11.5 1. 37 0443 17. 9 6.2 |-
9.9 430 360 17 A ‘ ________ 7.4 17| 563 T T I I
54.7 38.5 32.0 .8 . | meoeee 20,4 1. _ 392 || _ 6.6 ||
RO L 1.7 RO IO IR N (= N o8 |-
35. 5 24. 0 15.0 L T S 26.6 || _____ R U 7.7 i ________________
35. 4 48. 0 ‘ 41.0 ) 1.7 45. 0 ‘ 28. 8 40,3 | __ 1. 67 ‘ 0932 10. 0 7.4 | .83 13
3.7 0 4000 35.0 1.7 40. 4 23. 6 39.0 |o_____ 1. 05 . 0678 9.0 7.5 3.4 13
63. 4 20,0 150 1.3 49. 9 25. 0 415 |- e 7.5 3.7 ...
72,71 230 1720 1.3 50.7 802 oo . . ... N 7.3 44 oo
[ 29. 9 | 8.0 6.0 1.5 25.7 16. 4 21,5 oo e - -~ -| ERREREIEEREERE 7.4 1.3 [
! ! ‘ i
TasLe 17.—dnalyses of clay fractions of selected soils—Continued
| Kaolin- | Biotite | Mont- | Vermic- l. Teld- |Caleium!| Cristo-
Soil type Depth ite micas moril- ulite | Quartz?| spar! | carbon- | balite!
' i | lonite | ate
i g ey 0 b s L) —— —
Inches Pereent Percent Pereent Percent ‘
Well drained to imperfectly drained soils from i
granitic alluvium—Continued |
Grangeville very fine sandy loam____________ | 7-20 } 50 10 40 | ... | ETT: ENRNRRNRRI Y It I
\
Whitney fine sandy loam___.______________. | 7-16 | 15 5 80 E——— l‘ X ool
| | ‘
Greenfield sandy loam_____.________________ 9-21 | 30 35 15 ‘ L5 | X ’ _______________________
Oaledale sandy loam_ - ___________________ | 113 | 30 25 35 o_______| SR RN I

See footnofe at end of table.
GIT-267—064 11
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Taery 17 —dnalyses of clay fractions of selected soils—Continued

| 1 |
| Kaolin- | Biotite Mont- | Vermie- Feld- \Calciumly Cristo-
Soit type Depth ite ~ micas | moril- | ulite | Quartz! | spar! ‘ carbon- | balite!
| i lonite I | | ate
. —— i .) e — e it 7,‘____‘_4‘ E— S S A PR IC s S - PP R — — l),.i et et s .‘ P —
. ‘ | Percent Percent \ DPercent Perecnt |
Well drained to imperfectly drained soils from |
granitic alluvium—Continued ‘ ‘ |
Snelling saudy loam_.___ - ______ ____ - 15-19 55 i 20 10 10 XXX | X |,,, e o
56-79 [ 30 5 | 20 40 N X
‘ | |
Chualar sandy loam__ . _____ . ________ 0-6 45 25 15 10 XX | X ‘_-,,_ I W
| 24-32 40 10 30 10 X X | = ) I
Modesto loam. .. _______ _______ . ____. 10-12 25 | 20 | 40 [ X fesmss ‘I o .o
| | !
Rocklin fine sandy loam________________.___ |0 60 | 10 ‘ 15 | 3 XXX |--- e
2298 | 30 | 5 50 | 10 x | x| e -
San Joaquin sandy loam_.____________ _____ C3-10 | 35 | 15 | 20 200 L_L__._. T T
19-24 | 30 | 10 | 27 27 e e e
48-60 | 25 | 5 33 17 L B DR FEON P
‘ !
Imperfeetly drained and poorly drained soils from | |
granitic alluvium: I ‘ |
Meikle elay_ - - __. 10-24 30 oo . 60 | fmmmsws RN
1 3648 30 10 4 500 .. — X ettt - - - - - fwea oo
|
| :
Temple silty elay loam____________________. 8. 5-15 \ 20 10 50 ‘ S I O e TN L = ___
| | |
Rossielay loam . ___ _______________ ______ 3-11 | 15 15 50 } ,,,,,,,, |oxx XX L
Saline-alkali soils from granitic alluvium: | ? |
Traver sandy loan_ . _____ __________.___ 23-31 30 20 30 . ___ N | S N -
Waukena fine sandy loam_________________. 4-6 30 20 20 ‘ 2 XX XX X S
| i |
Fresno fine sandy loam._ .- _______________ 5-10 | 25 | 25 35 | oo XX } XX X e -~
Well-drained soils on oid, high terraces; from l
gravelly alluvium: i | } [
Corning gravelly sandy loam_______________ 8-16 235 |Lo.o.- _ 60 o . X SRR, O, SO
P 394 ’ 235 |- . 60 |_____. T T2,
Redding gravelly loam- ... _________ 3-12 | 230 | 5 25 | 25 see fheeoaadl, e e .
12-18 225 | 5 33 17 S I
' | ! \
Well-drained soils mainly from basic igneous allu- ! ’
viunt and partly from andesitic tuff: | ;
Pentz gravelly loam_ - _______________ 3-8 ‘ 20 1 5 s T I (S S [ D
ITopeton elay loam_______________________. ! 11-20 ! 25 | 5 65 | 4 feosmeaslamemes =
| 20-29 25 iz 75 ‘ _____ I
Raynor elay__ . _____ | 15-30 5 = = 90 |z XXX | SO, ot | XX
|50+ 10 |oo... . 90 |- . X fesswssoals box
Zaea ey - o | 6et0 | 2 L 90 ‘ _____________________ osx o x
304+ | 1 | 093 | leo_____ XX X
Honeut 10am - - - | 1026 | 220 10 67| 8 oo I
!
Imperfectly  drained  soils, mainly from hasic ' | ‘ | \
igneous alluviuin: i | i | |
Paulsell elay_ . ________________ 12-24 | 25 |hmmenmas 65 |ocow-zse XX XX e e
Bear Creek gravelly clay loam_____.________ 6-12 10 |- & 80 o s =S ) o -
36-53 10 |- = 80 oo zmall L seolesmaesss R L M
Imperfectly drained soil from mixed igneous and l | [ {
sedimentary alluvium: | |
Columbia loam_ _____________________._____ 7-12 | 35 & 10 ‘ 50 ‘ 5 ‘ X e ‘ ________ ‘l" -
J ) !

I x—faint trace; xx=distinet trace; xxx=definite quantity present. 2 Halloysite.



LASTERN STANISLAUS AREA, CALIFORNIA

Descriptions of Soil Profiles

Following are detailed descriptions of representative
profiles of the different soil series in the Kastern Stanis-
Jlaus Arvea. The location of each profile is given. The
symbols on the left of the profile designate the horizons.
Notations of color are shown by combinations of letters
and numbers in parentheses, such as (10YR 5/4). Inthis
exaple 10YR is the hue and 5/4 expresses the value and
chroma in hue 10YR. This notation is more precise than
the name of the color, which is al=o given. ISixcept where
otherwise indicated, the notation is for dry soil.

Technical terms are defined in the Glossary in the bhack
of the report and in the “Soil Survey Manual” (20).

Aravo Crav: In a level, depressional area that is
cropped to barley; elevation about 200 feet (SW14SW14
sec. 27, T. 4 S, R. 11 E., 3 miles northeast of Denair) :

Ap—0 to O inches, dark-gray (2.5Y 4/1) clay, black (2.5Y
2/1) when moist; weak, mediun and coarse, blocky
structure ; very hard when dry, firm when moist, very
plastic and sticky when wet; numerous fine roots; few
fine pores ; slightly acid (pH 6.5) ; containug a few peb-
bles of quarfz and quartzite and some coarse quartz
saund; abrupt lower boundary, but surface material
extends in tongues downward through cracks.

B21—6 to 18 inches, dark-gray (2.53Y 4/1) heavy clay, black
(2.5Y 2/1) when noist; strong, coarse and very
coarse, bloeky structure that formms moderate, very
fine, angular blocky structure when exposed and dry ;
very hard when dry, firm when moist, very plastic
and very sticky wlen wef; common fine roots that
decrease markedly with depth; few fine pores: con-
tinuous clay films and nwmnerous slickensides ; neutral
(pH 7.0 to 7.3) ; clear, smooth lower boundary.

B22g—18 to 20 inches, darvk-gray (10 YR 4/1) heavy clay,
very dark gray (10YR 3/1) when moist, common,
medium and fine, gray and strong-brown mottles (10YR
5/1 and 7.5YR 5/6, oist) ; moderate, medium and
coarse, blocky structure; consistence similar to that
of the B21 horizon; fow roots and fine pores; contin-
uous clay filins; mildly fo moderately alkaline and
locally slightly caleareous (pII 7.8 to 8.2); very
abrupt, slightly wavy lower boundary, with a mat of
fine roots.

Cm-—20 to 26 inches, yellowish-red (5YR 5/6), indurated iron-
silica hardpan, reddish brown (5YR 4/4) when moist ;
distinet, medium and thin, platy structure in the upper
part that becomes weak with depth; very hard when
dry or moist; cannot be penetrated by hand auger
when moist; few thin seams of lime; no roots; grad-
ual, smooth lower bhoundary.

C—26 inches -}, light-brown (7.5YR G/5) sandy loam, brown
(7.5YR 5/4) when moist; massive to weakly bedded ;
hard when dry, firm when moist; slightly ealeareous
in seams; coutains quartz, mica, and feldspar that
appear only slightly weathered.

Asrspor Loazr: On a 3 percent slope facing south;
pronounced mound microrelief; elevation about 300 feet;
under grass-forb cover (1 mile north of Warnerville, at
the center of sec. 24, T. 2 5., R. 12 &, 50 feet west of road) :

A11—0 to 6 inches, light yellowish-brown (10YR 6/4) loam
(near silt loam) when dry, dark brown (7.5YR 4/4)
when moist; containsg some medium and fine gravel;
wealk, fine, platy structure, essentially massive when
dry; slightly hard when dry, friable when moist;
few roots, bulblets, and fine pores; very strongly
acid (pH 4.7) ; low organic-matter content; gradual,
smooth lower boundary.

to 13 inches, similar to A1l horizon but has fine
granular structure that is essentially massive when
dry: very low organic-matter content; abrupt,
irrregular lower boundary.

Al2—6
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Dr—13 inches +, white (2.3Y 8/1) rhyolitic bedrock, pale
olive (5Y 6/3) wlhen moist; has coatings of light
brown in cracks; similar to the Al12 horizon; the
rock is very strongly acid (pH 4.5); fragments of
porous pumice imbedded in the finer textured rock in
places.

AxprrsoNy Graverrny Ifize Saxpy Loaxm: On a level
flood plain of a minor drainageway; elevation 350 feet;
under grass-forb cover (NE1j sec. 24, T. 2 S, R. 12 1.,
114 miles north of Warnerville) :

Al—0 to 14 inches, brown (7.5YR 5/3) gravelly fine sandy
loam, dark brown (7.5YIX 3/3) when moist; very
wealy, fine, granular structure, but massive when
dry; slightly hard when dry, friable when moist;
numerous roots and fine pores; medium acid (pH
6.0) ; gradual, smooth lower boundary.

C1—14 to 24 inches, reddish-browun (5YR 5/4) very gravelly
sandy loam, brown (5 YR 4/4) wlhen moist; very
wealk, fine. blocky structure that is usually masked
by gravel; hard when dry, friable when moist; com-
mon roofs and numerous pores; slightly acid (pld
6.2) ; gradual, smooth lower bhoundary.

(2—24 to 60 inches, light reddish-brown (5YR 6/3) gravelly
light sandy leam, reddish brown (5YR 4/3) when
moist ; few, fine, faint, reddish-brown mottles in the
lower part (5YR 4/4) when moist; single grain; loose
when dry and moist; somewhat stratified with coarse
or medium sand and fine sandy loam; slightly acid
(pI 6.5) ; in places underlain by unrelated bedroclk.

Auvsurxy Cray Loax: On a 6 percent slope facing
south; elevation 350 feet; under grass-forb coverage n
range pasture (SE14 sec. 16, T. 1 N., R. 11 E. in Stockton
Area):

A1—0 to G inches, brown (7.5YR 5/4) clay loam, dark brown
(7.5YR 4/4) when moist; weal, medium and coarse,
subangular blocky structure; hard when dry, friable
when mioist, plastic and slightly sticky when wet;
many fine roots and fine pores; slightly acid (pld
6.3) ; clear, smooth lower boundary.

B1—6 to 11 inches, reddish-Drown (3YR 4/4) clay loam, dark
reddish brown (53YR 3/4) with thin, patchy clay
films when moist; weak, medium, blocky structure;
Lard when dry, firm when moist, and stickier than Al
horizon when wet; numerous fine and medivm pores;
slightly acid (pH 6.4) ; clear, smooth lower boundary,

B2—11 to 17 inches, reddish-brown heavy clay leam similar to
that of the B1 horizon but has thin nearly continuous
clay films; abrupt, irregular lower boundary.

Dr—17 inches 4+, slightly weathered greenstone schist (meta-
morphosed basic igneous rock); shattered in the
upper part; bedding planes nearly vertical.

Brar Creex CrLay Loaxr: On level flood plain of inter-
mitten streams; clevation 300 feet; under grass-forb
cover (N1, sec. 80, T. 2 8., R. 12 K., on a streambank
cut 200 feet south of road from Oakdale to Warnerville,
914 miles east-southeast of Oalkdale) :

A1-—0 to 6 inches, dark-gray (10YR 4/1) clay loam with some
eravel, very dark gray (10YR 3/1) when moist; wealk,
medium, blocky structure; slightly hard when dry,
friable when moist, slightly plastic and slightly
sticky when wet; many roots and wormbholes; slightly
acid (pH 6.1) ; gradual, smooth lower boundary.

B21—6 to 21 inches, same color as Al horizon; sandy clay
Joam with some gravel; moderate, medium, angular
blocky structure; slightly hard shen dry, friable
when moist, plastic and sticky when wet; thin discon-
tinuous clay films on ped surfaces and in pores; many
fine and some medium poves; slightly acid (pH 6.4) ;
gradual, smooth lower boundary.

B22g—21 to 36 inches, dark-gray, faintly mottled, cobbly
sandy eclay loam; similar to B21 horizon, but has
weals, medium, blocky structure to massive; thin
patchy clay films; neutral (pH 6.6); clear, smooth
lower boundary.
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33 inches, dark-brown (7.5YR 4/2) very gravelly
sandy loam, dark brown (7.5YR 3/2) when moist;
massive; medium mottles of strong brown (7.5Y
53/6, dry) and yellowish brown (10YR 5/4, dry);
slightly hard when dry, friable when moist; neutral
(pI1 G.9) ; abrupt lower boundary.

SOIL SURVEY SERIES 1957, NO. 20

Corying Cravenny Saxoy Loaar: On a5 percent slope
facing south; elevation 300 feet; under grass-forb range
p:lStUle (14 mile north-northwest of windmill in the SW1,
sec. 11, T. 4 S, R. 13 18.) :

- D—>53 inches--, unrelated, andesitie, bluish-gray tuff.

Onuarar Saxoy Loaxr:  On level alluvial fan planted
to a vineyard; elevation, 90 feet (NIS14 N1, SIE1 sec. 21,
T. 3 S, R. 8 I, 4 miles west of Modesto, 100 yards south
of Blue Gum Avenue on west side of Clark Avenue) :

Alp—0 to 6 inches, grayish-brown (10YR 5/2) light sandy
loam, very dark grayish brown (10YR 3/2) when
moist; massive; soft when dry, very friable when
IllOISL porous ; modemLe fine roots; strongly acid (pH
5.5) ;7 abrupt, wavy Iowe1 boundary.

Al11—6 to 14 iuches, grayish-brown (10YR 5/2) saudy loam,
dark hrown (7.5YR 3/2) when nloist; massive;
slightly hard when dry, very friable when moist;
porous; moderate number of fine roots; slightly acid
(PH 6.1) : gradual, smooth lower boundary.

Al2--14 to 24 iuches, sandy loam, same color as All horizon
but a few, faint, fine mottles of dark grayish brown
(10YR 4/2, moist) ; massive; slightly hard when dry,
friable when moist; porous; slightly acid (pH 6.2) ;
clear, smooth lower boundary.

B1—24 to 32 inches, brown (10YR 5/3) heavy sandy loam,
dark brown (7.5YR 3/2 and 10YR 3/3) when moist;
very weal, medium, blocky structure ; hard when dry,
friable when moist, slightly plastic and slightly sticky
when wet; thin patehy clay filims on ped surfaces and
in pores; slightly acid (pH 6.2) ; clear, smooth lower
boundary.

B2—32 to 48 inches, sandy clay loam, same color as B1 hori-
zon, but a few fine mottles of yellowish red (5YR 5/6)
and very dark gray (10YR 3/1, moist) ; weak, medi-
um, blocky structure; hard when dry, firm when moist,
plastic and slightly sticky when wet; nioderately
porous; thin continuous clay films on peds and in
pores and on sand grains; slightly acid (pH 6.5) ;
gradual, snooth lower boundary.

B3—48 to 38 inches, yellowish-brown (10YR 5/4) saundy clay
loawm, dark brown (7.5YR 4/4) when moist; few fine
mottles of strong brown (7.5YR 5/G) moist; massive;
hard when dry, friable when moist, slightly plastic
and slightly sticky when wet; slightly acid (pH 6.5) ;
gradual, smooth lower boundary.

C—58 to 72 inches, brown (10YR 5/3) sandy loam, dark brown
(L0YR 4/3) when moist; few mottles; massive; soft
when dry, very friable when mnoist; neutral (pH 6.7) ;
{mderlain in places by unrelated beds of compact silt
oant.

Corvarpra Losar:  On a flood plain of the San Joaquin
River, and protected by levees; elevmon 40 feet; under
grass-forb vegetation; (SW1, sec. 14, T.5 S, R. 88, 414
nnleq 1101the,1~5L of P(lLtGLSOII, 0.2 ml]e east oi JuuunOs

Road, 0.26 mile north of West Main Street) :

A1—0 to 13 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) when moist; few, medium,
strong-brown mottles (7.5YR 5/6, dry) ; very weak
blocky structure to massive; slightly hard when dry,
friable when moist; slightly stratified ; many roots and
fine and coarse pores; acid (pH G.5) ; diffuse lower
boundary.

C—13 to 60 inches +, light brownish-gray (10YR G/2), strati-
fied fine sandy loam, loamy fine sand, and \Ilt loain,
dark grayish brown (IOYR 4/2) when moist ; distinct,
comnion, medium and coarse mottles of stlono hrown
(T.HYR 0/6 dry) ; massive; soft when dry, very fri-
able when moist; neutral (pH 6.9, decreasing gradu-
ally to about 6. ))

T Abnormally acid because of use of acidie fertilizers and
insecticides,

Al-—0 to 8 inches, brown (10YR 5/3) gravelly sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weal, fine, granular structure; slightly hard when
dry, friable when moist; numerous roots and medium
and fine pores; slightly acid (pH 6.3) ; clear, smooth
Jower boundary.

A3—S8 to 16 inches, brown (7.5Y¥YR 5/3) gravelly sandy loam,
reddish brown (bYR 4/3) when moist; weal, fine,
blocky to fine granular structure; hard when dry,
friable when moist, slightly sticky when wet; some
roots; numerous fine and medium pores ; pebbles some-
what weathered; thin patchy clay filnis on ped sur-
faces; medium acid (pH 5.9); clear, wavy lower
boundary.

B2—16 to 26 inches, yellowish-red (5YR 4/6) sandy clay with
a little gravel, reddish brown (5YR 4/4) when nioist;
massive ; very hard when dry, firm when moist, plastic
and sticky when wet; thin coutinuous clay f{ilms
slightly redder than inferior of peds; medium acid
(pH 5.6); gradual, smooth lower boundary.

B3—26 to 39 inches, gravelly sandy clay loaur; same color as
B2 lorizon ; nmiassive ; same consistence ag B2 horizon;
pebbles strongly weathered; slightly acid (pH 6.1) ;
diffuse lower boundary.

C—39 inches +, yellowish-red (5¥YR 4/6) gravelly sandy loani,
reddish brown (5¥YR 4/5) when moist; massive; hard
wlhen dry, friable when moist, very slightly sticky
when wet; pebbles slightly weathered; slightly acid
(pH 6.1) ; contains a mixture of granitic and meta-
morphic sand and gravel, including vein quartzs,
quartzite, slate, and schist.

Drrur Saxp: In a railroad cut on a 2 percent slope;

elevation 100 feet; idie area under grass-forb veoetahon
(see. 20, T. 2 S, R.9 L. ., railroad cut just east of Del Rio
Country Club, 7 miles novth of Modesto) :

C1—0 to 60 inches, light brownish-gray (10YR 6/2) =sand,
dark grayish brown (10YR 4/2) when moist; single
grain; loose when dry and nwoist; commnion roots
throughout ; faint cross-bedding visible in the lower
part: a few streaks of organic mafter in the upper
foot; neutral (pH 6.6, decreasing to 6.4 witlli depth).

Dizvussa Saxpy Loaxr: In a level, irrigated alfalfa

field ; elevation 125 feat (nor{h side of Coelho Road, 14
mile west of center of sec. 35, T.4S,R. 10K :

Alp—0 to 8 inchies, grayishi-brown (2.5Y 5/2) sandy loam, very
dark grayishh brown (2.5Y 3/2) when moist; weal,
fine, granular structure, but essentially massive when
dry; slightly hard shen dry, friable when moist;
nunierous fine roots and pores : neutral to slightly acid
(pH 6.6 to 6.2) ; gradual, smooth lower houndary.

Big—S8 to 18 inches, light brownish-gray (10YR 6/2) sandy
loam with common fine mottles of strong brown (7.3YR
3/6, moist), dark grayish brown (10YR 4/2) when
moixst; massive; slightly hard when dry, friahle
when moist; common fine roois and few fine pores:
few thin clay films on sand grains; slightly acid
(pH 6.3) ; gradual, smooth lower boundary.

B2g—18 to 28 inches, similar to Blg harizon hut is heavy
sandy loan and has stightly less mottling; interuit-
tently slightly ealcarecus in the lower part of layer;
a few thin clay films in pores and on sand grains;
slightly acid (pII 6.4) ; abrupt, slightly broken lower
boundary.

D1g—28 (o 36 inches, whife (10YR 8/1), slightly stratified
silt loam and very fine sandy loam with common fine
mottles and streaks of strong brown (7.9YR 5/6G),
light gray (10YR G/1) when moist; weak, thin, platy
(bedded) structure; hard when dry, firm and slightly
brittle when moist; few, fine, soft segregations of
lime: very few roots; slightly acid (pH 6.3) ; gradual,
smooth lower boundary.
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D2g—3G to 60 inches -+, similar to D1 horizon but very firm
and brittle when moist and contains a considerable
amount of segregated lime in seams and a little lime
disseminated throughout; lime decreases gradually
with depth ; moderately JII\aIme (pH 8.2) ; water table
is usually at a depth of less than 6 Leet.

Excnrguer Rocxy Loaar: On aslope of 11 percent fac-
ing southeast; elevation 350 feet: under a grass-oak vege-
tation; (sec. 7, T. 3 S, R. 14 ., 0.65 mile south of the
Tuolumne County line, on (he ]ngh\\ ay from La Grange
to Sonoma) :

A1—0 to 13 inches, reddish-brown (5YR 5/4) rocky loam, red-
dish brown (5YR 5/4) when moist; frequent tomb-
stonelike outcrops of vertically bedded schist; weals,
fine, granular structure that dries to massive; hard
when dry, friable when moist, slightly plastic and
nonsticky when wet; moderately low in content of
organic matter; abrupt, irregular lower houndary.

Dr—13 inclies +, hard greenstone with nearly vertical bedding
planes; thin reddish-brown (5YR 5/4, dry) clay filims
on weathered rock surfaces,

Fruesxo Fizue Saxpy Loasr: On a level area that is
broken by mound microrelief; elevation 50 feet; range
under grass and salt-tolerant plants (14 mile west of the
west end of Keyes Road, southeast of Grayson) :

Al—0 to 14 inch, dark-gray (10YR 4/1) fine sandy loam, black
(10YR 2/1) when moist: very weak, very fine, gran-

ular structure; soft when dry, very friable when
moist; numerous salfgrass stolens and fine roots;

partly decomposed organic matter;
lower houndary.

A2—14 inch to 5 inches, light brownish-gray (nearly light
gray) (10YR G/2) fine sandy loani, dark gray (10YR
4/1) when moist; common fine (apparently organic)
mottles of dark brown (10YR 4/3) ; woderate, medi-
um, platy structure; slightly hard when dry, friable
when moist; medium number of saltgrass stolens and
fine roots; a few fine pores; noncalcareous; neutral
(pH 6.9) ; very abrupt, sinooth lower boundary.
to 10 inches, grayish-brown (10YR 52), sandy clay
loam, dark grayish brown (10YR 4/2) ; strong, coarse,
prismatic structure; very hard when dry, friable when
moist, plastic and very sficky when wet; moderate
number of clay films continuous on horizontal and
vertical ped surfaces; few roots and saltgrass stolens ;
strongly alkaline (pH 8.8); few, soft, lime concre-
tions; gradual, smooth lower boundary.

B22—10 to 18 inches, light brownish-gray (2.5Y 6/2) loam,
light olive brown (2.5Y 5.5/4) when moist ; moderate,
coarse, blocky structure; hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
few roots und saltgrass stolens; clay films as in B21
horizon but thinner; few seams of segregated lime;
very strongly alkaline (pH 9.7); gradual, irregular
lower bouundary.

B3g—18 to 38 inches, light-gray (2.5Y 7/1) silt loawm, olive
gray (5Y 4/2) when moist ; conimon, prominent, brown
mottles (7.5YR 5/4, dry; 4/4, moist) in the lower 9
inches ; moderate, medlum, angular blocky structure;
hard when dry, firm when moist (weakly cemeuted
layers in the lower part), slightly plastic and slightly
sticky when wet; thin continuous clay films ; slightly
caleareous, w1th disseminated lime; very SthIlOIV
alkaline (pH 9.8) ; abrupt, wavy lower boundary.

to 40 inches, light-gray (5Y 7/2) lime-silica cemented

hardpan, olive gray (5Y 5/2) when moist; massive;

strongly calcareous; abrupt, wavy lower boundalv

C—40 inches -+, hoht—bmv (8Y 7/2) loam, olive gray (5Y
5/2) when moist; massive; hard w hen dry, firm when
moist, slightly su(l\v and qhnhtly plastlc thu wet ;
strongly caleareous; few patehy clay films: stratified
in places; very stlonr>1r alkaline (pH 9.3).

Graxeevirie Very Fizxe Saxpy Losar: On a nearly
level alluvial flood plain; under irrigated grass pasture

abrupt, smooth

B21—5

C
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(SE1 sec. 34, T. 3 S, R. 10 K., on the north side of the
Tuolumne River ,2 miles east and 1 mile south of I Gmpire)

Al—0 to T inches, grayish-brown (10YR 5/2) very fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist ; wealk, fine, granular structure; soft when dry,
friable when moist; numerous roots and many fine
pores ; neutral (pI 7.3} : diffuse lower boundary.

Clg—7 to 40 inches, brown (10§ R 3/3) very fine sandy loan,
dark brown (10YR 4/3) when moist; stratified with
slightly coarser and finer layers; few {ine and medium
mottles of strong brown (7.5YR a/() dry : 4/0, moist) ;
soft when dry, friable when moist; numerous roots
and fine pores; mildly alkaline (pH 7.5); ditfuse
lower boundary.

C2g—40 inches +, very fine sandy loam similar to C1 horizon
but is faintly mottled and contains disseninated lime;
mildly alkaline (pH 7.6).

GreeNrrenh Sanpy Loas:  In nearly level grass-forb
range pasture; elevation 200 feet (center of sec. 1“ T.3 85,
R. 11 I, in deep gully at edge of nuedltivated terrace
overlooking Dry Creek) :

A11—0 to 9 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when woist;
weak, fine, granular strueture that dries to massive;
soft when dry, friable when moist; many fine roots
and medium and fine pores; ncutral (pIlI 6.8);
gradual, smooth lower boundary.

Al2—9 to 21 inches, brown (10YR 5/3) sandy loam, dark
grayish brown (10YR 4/2) when moist ; similar to A11
horizon but slightly hard when dry : neutral (pH 6.8) ;
clear, sniooth lower boundary.

B2—21 to 42 inches, brown (10YR 5/3) heavy sandy loaw, dark
brown (10YR 4/3) when wmoist; slightly nmore clay
than in the A1l and Al12 horizous (14 percent as com-
pared to 11 percent in the surface horizon); weak,
medium to coarse, blocky structure that crushes to
weak granular; hard when dry, friable when moist,
very slightly plastic when wet ; nioderiite roots slightly
concentrated in cracks; many medium and fine pores;
thin patchy clay films in pores and on sand grains;
neutral (pH 6.8} ; diffuse lower boundary.

C1—42 to 52 inches, pale-brown (10YR G/3) sandy loam (9
percent clay), brown (10YR 4/3) when wmoist; very
similar to B2 horizon except for a few thin clay fils;
neutral (pi 7.0); slightly hard when dry, friable
when moist: gradual, smooth lower houndary.

C2—52 inches -, h&ht mnd\ loam (7 percent clay), sanie
color as C1 horizon; massive; soft when dry, triable
when moist; slightly stratified with very fine sandy
loam; few roots and a few fine pores: neutral (pIl
7.0) ; underlain in some places by white, stratified,
conipact silt and very fine sand,

Haxrorp Saxpy Loaar: In a nearly level, irrigated
peach orchard at an elevation of 125 feet (SW14SW1/
sec. 15, T. 4 S., R. 10 K., west side of Atchison, Topeka,
and Santa Fe Railway, 0.45 mile southeast of Hughson) :

Ap—0 to 12 inches, light brownish-gray (10YR G/2) sandy
loani, grayish brown (10YR 5/2) when moist; weak,
fine, granular structure, essentially massive when dry ;
slightly hard when dry, friable when moist; many fine
roots and fine pores; sand grains are fresh and angu-
lar and are of quartz, unweathered feldspar, and nica
slightly aecid (pH 6.1); gradual, smooth lower
boundary.

C—12 to GO inches -+, pale-hrown (10YR 6/3) sandy loam,
brown (10YR 5/3) when moeist; massive; soft when
dry, friable when moist; numerous roots and fine
pores: neutral; pH increases slightly with depth (pH
6.5 t0 6.8).

Hirarar Saxp in level, idle, irrigated cropland; eleva-
tion 80 feet (1g mile south of west quarter corner of sec.
36, T.585., R.9 E., 5% mile south of Mitchell School, 6 miles
southwest of Turlock) :
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Ap—0 to 7 inches, light brownish-gray (10YR 6/2) sand, dark
grayish brown (10YR 4/2) when moist; a few organic
streaks or places of grayer color; massive; soft when
dry, very friable when moist; numerous roots; very
porous and permeable; slightly acid (pH 6.5) ; clear,
smooth lower boundary.

C11—7 to 14 inches, similar to Ap horizon but has a few fine
mottles of yellowish brown (10YR 5/4) when moist;
neutral (pH 7.0) ; gradual, smooth lower boundary.

C12—14 to 21 inches, 1oam\‘ sand similar to C11 horizon but
mildly alhalme (pHd 74); clear, smooth lower
boundary,

C3g—21 to 29 inches, light olive-brown (2.5Y 5/3), olive brown
(2.5Y 4/3) when moist; many, distinet, dark-brown
(7.5YIR 4/4, moist) 1wottles; stratified sandy loam and
loanty sand; massive; slightly hard when dvy, friable
when moist; common fine pores and roots; strongly
calcarcous, with some soft segregations: moderately
alkaline (pII 8.0) ; somewhat broken lower boundary.

D29 to 66 inches, light-gray (5Y 7/2), stratified silt loam and
sandy lo(nn olive (3Y 5/3) when moist; fine platy
bedding; hzlrd when dry, firm when moist; strongly
alkaline (pH 8.6) and strongly calcareons; seams in
the upper part contain segregated lime, and amount of
lime decreases with depth; water Lable at a depth of
66 inches.

Hoxcur Loasr cn a nearly level flood plain; e]e\/qt‘inn
150 feet; under grass-forb range (SE1j sec. 16, T. 3 S.,
R. 11 LE, 2 miles north of \Vaterfmd, north side of D1y
Creek) :

Al—0Q to 10 inches, brown (10YR 5/3) loam, dark hrowu
(10YR 3/3) when moist; very weak, coarse, blocky
structure ; hard when dry, friable when moist, slightly
plastic and nonsticky wlhen wet; many fine roots and
fine pores; slightly acid (pIl 6.3); gradual, smooth
lower boundary.

C1—10 to 26 inches, brown (10YR 5/3), light sandy clay loam,
dark brown (10YR 3/3) when moist ; massive ; slightly
hard when dry, friable when moist, slightly plastic
and nonsticky when wet: common roots and many
fine pores; slightly acid (pH 6.3) ; gradual, smooth
lower boundary.

C2—26 inches 4, brown (10YIR 5/3), slightly stratified, heavy
sandy loam, dark brown (10YR 3/3) when moist;
material slightly coarser withh depth; slightly hard
when dry, friable when moist; slightly acid (pI 6.3).

IHorrroxy Cray loasr: On a 5 perceut slope that faces
east; under grass-forb range that was formerly in dry-
farmed grain (414 miles east of Hickman, 100 feet north
of the road from Hickman to La Grange, just north of
the centerof sec. 5, T.4 S, R. 12 E.) :

Al1—0 to 11 inches, between dark-gray and dark-brown (7.5YR
4/1 and 4/2) clay loam, dark brown (7.5YR 3/2)
when moist ; moderate, medium to coarse blocky sftruce-
ture that tends toward fine granular at the immediate
surface; hard when dry, friable when moist, plastic
and slightly sticky when wet; many fine roots and
fine pores ; medium acid (pH 1‘)) clear, smooth lower
boundary.

B21-—11 to 20 inches, dark-gray (5YR 4/1) elay, dark reddish
brown (5YR 3/2) when moist; moderate, medium,
prismatic structure; very hard when dry, firm when
moist, very plastic and sticky when wet; some fine
roots and fine pores; moderate number of continuous
clay films on ped surfaces; neutral (pId 6.8) ; diffuse
lower boundary.

B22—20 to 29 inches, clay loam between dark-gray and dark-
brown (7.5YR 4/1 and 4/2), dark brown (7.5YR 3/2)
when moist; moderate, medium, blocky structure;
hard when dry, friable to firm when moist, plastic
when wet; thin continuous clay films on ped surfaces;
few roots and fince pores; mildly alkaline (pI 7.5) ;
gradual, smocth lower boundary.

B3—-29 to 38 inches, brown (7.5YR 5/2) clay loam, dark brown
(7.3YR 4/2) when moist; massive; slightly hard
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when dry, friable when moist, slightly plastic when

wet; very few roots but nwnerous fine pores; thin

patchy clay films; mildly alkaline (pH 7.7), with a

few hard specks of segregated lime; abrupt, wavy
~ lower boundary.

Dr—38 inches +, light-gray (10YR 6/1), weakly consolidated
sandstone, dark brown (7.5YR 4/2) when moist;
weakly platy in the upper few inches, but becowues
massive helow ; a few thin seams of lime that decrease
in number with depth.

Horxrros Frne Sanpy Loasr: On a 7 percent slope
that faces west; under grass-forb-oak range pasture; ele-
vation 300 feet (\\Vl@b\Vl/i of sec. 35, T.2 S, R 13 I,
215 miles southeast of Copperstown, on the La (}rmnae
Road) :

A1—0 to 7 inches, pale-brown (10YR 6/3) fine sandy loam,
dark brown (10YR 4/3) when moist; very weak gran-
ular structure that dries to massive; slightly hard
when dry, friable when moist; many roots and fine
pores; mediunr acid (pH 5.9) ; abrupt, irregular lower
boundary.

Dr—7 inches +, pink (10R 7/2), reddish-yellow (7.5YR 6/6),
and white (10YRR 8/1), moderately consolidated sand-
stone that consists of stable minerals, mainly quartz
and kaolin, and secondary minerals, such as anaux-
ite; partly weathered in the upper inch.

Keyes Copsry Cray Loax: On a uearly level high
terrace with pronounced microrelief; under grass- forb
range pasture; elevation 500 feet (southwest corner of sec.
4,T.28S,R.12 E., 74 mile north of Hetch Hetchy aqueduct,
in a fresh roadeut about 5 miles southwest of Knights
Ferry, on the Williams Ranch) :

A1—O0 to 3 inches, grayish-brown (10YR 5/2) cobbly clay loam
(near loam), very dark grayish brown (10YR 3/2)
wlien moist; weak, fine, granular to very weals, fine,
blocky structure that dries to massive; hard wlen
dry, friable when moist, slightly plastic and slightly
sticky when wet; numerous fine roots and fine pores;
moderately low in organic matter; large cobbles are
scattered thickly over the surface in intermound
areas, but gravel predominates in the mounds; me-
dium acid (pH 5.8) ; clear, smooth lower boundary.

B1—3 to 8 inchies, grayish-brown (10YR 5/2) gravelly clay
loam, dark grayish brown (10YR 4/2) when moist;
wealy, medium, blocky structure; hard when dry, fri-
able when moist, slightly more plastic and stieky
than the Al horizon; fewer roots and fine pores than
in [‘he Al horizon ; more medium gravel than in the

upper 3 inches of ths soil; few thin patehy elay films;
slightly acid (pH 6. 2); i gradual, smooth Iowel
boundary.

B21—S8 to 12 inches, same color as Bl horizon; gravelly clay
loam ; moderate, mediun, blocky structure obscured
by the gravel content; hard when dry, friable to firm
wlen moist, plastic and sticky when wet; few roots

and pores; thin continuous eclay films on peds;
slightly acid (pH 6.4); abrupt, smooth Ilower
boundary.

B22—12 to 16 iuches, gravelly clay, same color as B21 hori-
zon ; high content of gravel ohscures structure; gravel
is strongly weathered and can be broken apart into
thin, concentric shells; hard, very firm, very plastic
and very sticky; thick continuous clay films on peds
and in pores; medium acid (pH 6.0) ; abrupt, slightly
wavy lower boundary.

Cm—16 to 30 inches, vellowish-brown (10YR 5/4), indurated
iron-silica hardpan that encloses considerable gravel
and resembles conglomerate, davk yellowish brown
(10YR 4./4), when moist; slightly platy in the upper
part: can be broken only with difficulty by pick and
bar; gradual, smooth lower boundary.

C—30 inches +, very weakly consolidated, andesitic gravel
that has a little sandy loam matferial in the inter-
stices: stratified with Dluish-gray, andesitic sands
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and beds of tuff; gravel beds are 10 to 30 feet thick
and are underlain by beds of finer textured, andesitic
tuft.

Mapera Sanpy Loaar: In a nearly level, irrigated
vineyard; elevation 150 feet (100 feet west of center of
sec. 2, T. 3 S., R. 9 E., southeast of intersection of old
Oakdale RRoad "and Claribel Road) :

Ap—oO0 to 9 inches, brown (7.5YR 5/2) sandy loam, dark brown
(7.5YR 3/2) when moist; massive; hard when dry,
friable when moist, slightly sticky when wet; numer-
ous roots and fine pores; neutral (pld 7.0); gradual,
smooth lower boundary.

B1—9 to 19 inches, brown (7.3YR 5/3) sandy loam, dark red-
dish browu (5YR 3/3) when moist; weak, medium
and eoarse, blocky structure that breaks to weak,
medium, granular; hard when dry, friable when
moist, slightly sticky when wet; common roots and
fine pores; thin patehy clay films on grains and
surfaces; neutral (pH 7.0); gradual, smooth lower
boundary.

B2—19 to 28 inches, reddish-brown (5YR 5/3) sandy clay,
reddish brown (5YR 4/3) when moist; moderate,
medium and coarse, blocky structure; very hard when
dry, friable when moist, plastic and sticky when wet;
common roots and fine pores; thick continuous clay
films; mneutral (pH 7.0); gradual, smooth lower
boundary.

B3—28 to 30 inches, brown (7.5YR 5/4) heavy sandy loam,
mottled yellowish brown and dark brown (10YR 5/4)
and 7.0YR 4/4) when moist; massive; hard when dry,
friable when moist, slightly sticky when wet; few
roots; common fine pores; very abrupt, wavy lower
boundary.

Cm—30 to 36 inches, brown (10YR 5/3) indurated hardpan,
dark brown (10YR 4/3) when moist; has silica and
iron oxides and numerous, small, dark spots and con-
creftions of maganese oxide; thin lime seams in the
lower part; gradual, smooth lower boundary.

C—36 inches -+, yellowish-brown (10YR 5/4) sandy loam, dark
vellowish brown (10YR 4/4) when nwoist; massive;
slightly stratified; very lhiard when dry, firm when
moist; few thin seams of lime; mildly alkaline (pH
7.7) ; spots of dark, segregated manganese oxide in
the upper part.

Mzrzre Cray: In a gully bank in nearly level dry
pasture next to irrigated pasture (1,400 feet east and
1,600 feet north of the southwest corner of sec. 18, T. 3 S.,
R. 12 I5., 3 miles east and 2 miles north of W: Ltelfmd)

Al—0 to 4 inches, gray (10YR 6/1) sandy clay loam, very
dark gray (10YR 3/1) when moist; faintly mottled;
massive when moist but blocky when dry; blocks 6
to 12 inches across; large cracks 1 to 1% inches wide,
and a matrix of fine cracks give the surface of this
lorizon a very fine blocky structure; very hard, firm,
plastie and slightly sticky; numerous fine roots and
fine pores; medium acid (pH 6.0); abrupt, sniooth
lower boundary.

B21—4 to 16 inches, dark-gray (10YR 4/1, dry and moist)
clay; strong, mediun, blocky structure; very hard
when dry, firm when moist, and sticky and plastic
when wet; few roots and fine pores; moderately thick
continuous gray clay films on all ped faces; few man-
ganese concretions, 1 to 3 nillineters in diameter;
neutral (pH 6.8) ; gradual, smooth lower bhoundary.

B22—16 to 24 inches, dark-grayish brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/) when moist;
strong, medium, subangular blocky to blocky struc-
ture; very hard when dry, very firin when moist, and
very sticky and plastic when wet; few voots and fine
pores; moderately thick contimious dark colloidal
films on all ped faces; few manganese and iron coir-
cretions and lime in specks and in small, soft con-
cretions, 34 to 1 millimeter in diameter; mildly
alkaline (pH 7.7) ; clear, smooth lower boundary.

B3ca—24 to 36 inches, brown (10YR 5/3) sandy clay loam,
dark brown (7.3YR 4/2) when moist; strong, medium,
prismatic structure; hard when dry, firm when moist,
sticky and plastic when wet; few fine roots; thin con-
tinuous clay films on ped faces; common iron and
manganese conecretions; mildly alkaline (pId 7.7) ;
lime in seams and small blotches; gradual, smooth
lower boundary.

C1—36 to 48 inches, pale-brown (10YR 6/3) light sandy clay
loam, dark brown (10YR 4/3) when moist; weak,
medium, blocky structure to massive; slightly hard,
{riable; neutral (pIl 7.2); noncalcareous; gradual,
smooth lower boundary.

C2—48 to 60 inches, pale-brown (JI0YR G/3) loam, dark brown
(10YR 4/3) when moist; massive; slightly hard, fri-
able; noncalcareous; neutral (pIll 7.7); this horizon
contains much mica, quartz, and feldspar.

Mobrsto Loasx: 1n a nearly level, urbanized area that
was formerly irrigated pasture (660 feet west and 300
Leet north of the eant quarter corner of sec. 17, T. 3 5., R.
9 I, 214 miles north of Modesto, 14 mile west of \[cHemy
A\Venue, 300 feet north of Bowen Avenue) :

Alp—0 to 10 incheg, grayish-brown (10YR 5/2) loam (some-
what gritty), very dark grayish brown (J0YR 3/2)
wlen nioist; massive; very hard when dry, friable
when moist, slightly sficky and slightly plastic when
wet: few pores; numerous fine roots; medium aecid
(pH 5.8) ; abrupt, smooth lower boundary.

B1—10 to 12 inc th, light sandy clay loam, between grayish
brown and brown (10YR 5/2 and 5/3); very dark
grayish brown (10YR 3/2) when moist; moderate,
medium and coarse, blocky structure; very hard when
dry, firm when moist, plastic and slightly sticky when
wet; slightly acid (pil 6.1) ; this layer may have been
somewhat mixed by leveling or cultivation.

B21—12 to 25 inches, brown (10YR 5/3) light clay, dark brown
(10YR 4/3) when moist; dark-brown (7.53YR 3/2)
coatings; moderate, coarse, prismatic to strong,
coarse, angular blocky structure in the lower part;
very hard when dry, firm when moist, plastic and
sticky when wet; thi(‘k continuouns clay films on all
ped faces; slightly acid (pH 6.3) ; clear, smooth lower
bhoundary.

B22—25 to 33 inches, hrown (I0YR 5/3) heavy sandy clay
lonm, dark brown (10YR 4/3) when moist; coatings
of (1&11' gray (7.5YR 4/1, dry) and very dark brown
(7.5YR 2/2, moist) ; similar to 321 horizon but neutral
(pIL 6.7) ; gradual, smooth lower boundary.

B31—35 to 44 inches, brown (10YR 5/3) heavy sandy loam,
dark brown (7.5YR 3/2) when moist; very weak,
coarse, blocky strueture ; hard when dry, friable when
moist, plastic and slightly sticky when wet; thin clay
filmas on vertical faces; neutral (pH 6.8); gradual,
smooth lower boundary,

B32--44 to 35 inches, brown (10YR 5/3) heavy sandy loam,
dark brown (10YR 4/3) when moist; massive to very
weak blocky structure; few thin patchy eclay films;
neutral (pI 6.8) ; abrupt, irregular lower boundary.

D—55 ineches 4, light-gray (2.3Y 7/2) silty clay, grayish
brown (2.5Y 5/2) when moist; common, medium,
distinet mottles of yellowish brown (10YR 5/6, dry
andmoist) ; massive; hard when dry, firm when moist,
slightly pli astic when w et; neutral (pII 3} stratified
with very fine sandy Ionm in places.

MoxrrELLIEr Coarse Saxpy Losxr: On a 15 percent
slope facing north; ]evatlon 515 feet; under grass-forb
vegetation (SE14 sec. 36, T. 3 S., R. 12 I, nmth side of
Turlock Lalke (1eserV01r) near top of hill

A1—0 to 8 inches, brown (7.5YR 5/3) coarse s andy loam, dark
brown (7.5YR 3/3) when moist; weak, fine, granular
structure, essentially massive when dry: slightly hard
when dry, friable when moist; many fine roots and
fine pores; about 2 perceut of rhe soil is sharp, angu-
lar, very fine grained gravel, 2 to 3 millimneters in
dinmeter; slightly acid (pH 6.4); gradual, smooth
lower boundary.
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A3—S8 to 18 inches, similar to A1 horizon but slightly higher
in clay content in the lower part; the rafio of
<1 micron to <2 micron clay is about 0.75 in both
horizons; clear, smooth lower boundary.

B21—18 to 27 inches, red (2.53YR 5/6) sandy clay loam, red

(2.5YR 4/6) when wmoist; weak, coarse, prismatic

structure to massive; very hiard when dry, firm when

moist, plastic and sticky when wet; medium acid (pIl

5.8) ; few roots and few fine pores; thick continuous

clay films on sand grains and in pores; most pores

are filled with clay; ratio of <1 miicron to <2 micron
clay is 0.93; gradual, smooth lower boundary.

to 39 inches, similar to B21 horizon bul common,

medium, distinet mottles of pinkish gray (5YR G/2.

moist) ; massive; ratio of <1 micron to <2 micron

clay is 0.96; clear, smooth lower boundary.

B3—39 to 49 inches, reddish-brown (25YR 5/4) coarse sandy
clay loam mottled like B22 horizon; reddish hrown
(2.5YR 4/4) when moist; massive; hard when dry,
firm when moist, sticky and slightly plastic when wet ;
few pores; clay films are on sand grains but decrease
with depth ; neutral (pII 7.0) ; diffuse lower houndary.

C—435 inches +, similar to B3 horizon but coarse sandy loam
without mottling; massive: hard, {riable, nonplastic
and slightly sticky : somewhat stratified with coarser
and finer sandy loams: neutral (pIT 7.2).

B22—

[\
BN

Oaxpare Saxpy Loasr:  Inanearly level pasture under
grass-oak vegetation; elevation 130 feet (2 miles east of
Riverbank on the south side of the Oakdale Highway, 50
feet east of Langworth Road in a native oak grove used
for pasture):

AO0—1 inch to 0, dark grayish-brown (10YR 4/2) sandy leaf
mold ; granular; soft; neutral (pH 7.0).

A1—0 to 13 inches; grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) when moist;
very weak platy structure, essentially miassive when
dry; slightly hard when dry, friable when moist;
many roots and medium and fine pores; neutral (pH
6.8) ; gradual, snmiooth lower boundary.

A3—13 to 25 inches, brown (10YR 3/3) sandy loam slightly
heavier than A1l horizon, dark brown (10YR 3/3)
when moist ; massive; slightly hard when dry, friable
wlien moist ; numerous fine roots and fine pores; neu-
tral (pI 7.0) ; clear, smooth lower boundary.

B2—25 to 38 inches: dark-brown (7.5YR 4/3) heavy sandy
loam, dark brown (10YR 3/3) when moist; massive;
hard when dry, friable when moist, slightly plastic
when wet; few light-gray coatings in cracks: thin
continuous clay films on sand grains and in pores:
neutral (pH 6.9) ; gradual, smooth lower boundary.

B3--38 to 45 inches, brown (10YR 5/3) sandy loam, dark
brown (10YR 4/3) when moist ; massive ; slightly hard
wlhen dry, friable when moist; few old roots: few
thin patchy clay films; neutral (pH 6.8); diffuse
lower boundary,

C—45 inches 4+, brown (10YR 5/3) loamy sand with a little
gravel, dark brown (10YR 4/3) when moist; massive ;
soft when dry, friable when moist but becomes softer
with depth; few fine mottles of strong brown: neutral
(pH 6.2) ; becomes more stratified with depth.

Pavrsern Cray: Ina nearly level streambank cut that
is used for rice and irrigated pasture (500 feet east and 100
feet north of the west quarter corner of sec. 31, T. 2 S,
R. 12 E., near Paulsell Station on the Sierra Railroad) :

A11—0 to 12 inches, dark-gray (5YR 4/1) clay, very dark
gray (5YR 3/1) when moist; moderate, very coarse,
blocky structure that dries to medium and fine gran-
ular on the immediate surface; hard when dry, firm
when moist. very plastie when wet, sticky ; many fine
roots and fine pores; slightly acid (pH 6.2) ; gradual,
smooth lower boundary.

A12—12 to 24 inches, dark-gray (5YR 4/1) clay, very dark
gray (5YR 3/1) when moist; similar to A1l horizon
but has moderate, coarse, blocky structure ; moderate
number of fine roots and a few fine pores; few, small,

round, purplish-black manganese concrefions in the
lower part; slickensides numerous ; neutral (pH 7.0) ;
gradual, smooth lower houndary.

Al3Ca—24 to 30 inches, clay between dark-gray (5YR 4/1)
and dark reddish-gray (3YR 4/2), very dark gray
(3YR 3/1) to dark gray (5YR 4/1) when moist: sim-
ilar to A1Z horizon but mildly alkaline (pII 7.6);
small spots and nodules of segregated lime and fairly
numerous, small, round, purplish-black manganese
concretions: slickensides comunon ; becomes more fri-
able withh depth: clear, smooth lower boundary.

C1Ca—36 to 50 inches, pale-brown (10 YR G/3) heavy fine
sandy loam, dark brown (10YR 4/3) when moist;
weal, mediumn to fine, blocky structure that tends to-
ward platiness; slightly hard when dry, friable when
moist, plastic and slightly sticky when wet; in places
wealkly cemented but usually crushes easily befween
the fingers; few specks and seams of segregated lime;
neutral (pH 7.3) : diffuse lower boundary.

C2—350 to 73 inches 4, pale-brown (10YR G/3), stratified fine
sandy loam and clay loam; massive; undervlain by
stratified sand and gravel,

Pextz Graveeny Loassxr: On a 10 percent slope that
faces south; elevation 250 feet; under grass-forb range
pasture (SW1/j sec. 29, T. 2 S, R. 12 T4, 34 mile east of
Tim Bell Road, 100 feet south of road cut in Oakdale-
Warnerville Road) :

Al1—0 to 3 inches, grayisii-brown (10YR 5/2) gravelly loam
with a few cobbles as much as 4 inches in diameter,
dark brown (7.5YR 3/2) when moist; weal, medium,
blocky structure; hard when dry, friable when moist,
slightly plastic and slightly sticky when wet: many
fine roofs; few pores; medium acid (pIld 5.7) ; clear,
smooth lower boundary.

A12-—3 to S inches, gravelly sandy loam, between brown
(7.3YR 5/2) and dark brown (7.5YR 4/2), dark brown
(7.5YR 3/2) when moist; moderate, medium, blocky
structure; hard when dry, firm when moist, slightly
plastic and slightly sticky when wet; very few thin
patehy clay films; numerous fine roots and fine pores ;
slightly acid (pH 6.3) ; abrupt, slightly broken lower
houndary.

Dr—S8 inches +, brown (10YR 5/3), weakly consolidated mud-
stone, dark brown (10YR 3/3) when moist; contains
mainly andesitice tuff,

Prrers Cray: On a 7 percent slope that faces west:
elevation is 420 feet; under grass-forb range (14 mile
north of center of see. 9, T. 2 5., R. 12 5., about 4 miles
southeast of Inights Ferry) :

A11—0 to 8 inches, dark-gray (10YR 4/1) clay, black (10YR
2/1) when 1moist; strong, coarse, blocky structure
that dries to fine and medium granular on the imme-
diate surface; very hard when dry, firm when moist,
very plastic and sticky when wet; many fine roots
and pores; contains some rounded gravel; slightly
acid (pH 6.1) ; aradual, smooth lower boundary.

A12-—S8 to 1G inches, similar to A1l horizon but has moderate,
coarse, blocky structure and tends toward a predomi-
nance of vertical cracks; slightly acid (pIT 6.4);
abrupt, wavy to smooth lower boundary.

Dr—16 inches +, stratified nndesitic sediments that include
sandstone, mudstone, and andesitic conglomerite ; gen-
erally moderately consolidated, but strata of loose
sands occur in places; the upper surface is speckled
tan and brown in places, but the characteristic color of
the material is bluish gray; in places the upper 14 to
14 inch is slightly harder than the material below.

Raywor Cray: On a2 percent slope that faces south in

a field used oceasionally for dry-farmed barley; elevation

275 feet (34 mile west of the northeast corner of sec. 27,
T.2 S, R. 11 E):

Al11—0 to 15 inches, dark-gray (5YR 4/1) clay, very dark

gray (HYR 3/1) when moist: strong, very coarse,

blocky structure that dries to strong, fine, granular
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on the immediate surface; very hard when dry, firm
when moist, very plastic and sticky wheun wet; nu-
merous roots; few fine pores; medium acid (pH 5.8) ;
eradual, smooth lower bouundary.

A12—15 to 30 inches, clay, same color as All horizon; strong,
medium and coarse, blocky structure; very hard when
dry, firm when moist, very plastic and very sticky
when wet ; numnerous slickensides ; few fine mottles of
strong brown; grass straw in seams; some fine roots;
moderate {ine pores; slightly acid (pII 6.5) ; gradual,
wavy lower boundary.

A13—30 to 39 inches, dark-gray (3YR 4/1) clay, similar to
A12 horizon except for strong, medinm, blocky
structure; neutral (pII 7.1); clear, wavy lower
boundary.

Cea—39 to 30 inclies, brown (7.3YR 5/2) clay, dark grayish
brown (10YR 4/2) when moist; moderate, medium
and fine, blocky structure; hard when dry, firnt when
moist, very plastic and sticky when wet; few roots;
many fiue pores; slightly calcareous with goft
blotclies and few, fine, hard nodules of segregated
lime; mildly alkaline (pH 7.3); abrupt, wavy lower
boundary.

Dr—50 inches -+, speckled light-gray (10YR 7/2) andesitic
tuff, grayish brown (10YR 5/2) wlen moist;
massive; very hard,

Repprixve Graverny Loassr: On a nearly level, high tex-
race with distinet mound microvelief; under grass-forb
range pasture; elevation 325 feet (3 miles northwest of
Milton at center of sec. 6, T. 2 N., R. 10 I£.) :

A11—0 to 3 inches, light-brown (7.5YR G/4) fine gravelly
loam, reddish brown (5YR 4/4) when moist; weak,
fine, platy structure, essentially massive when dry;
slightly hard when dry, friable when moist; numer-
ous fine roots; few fine pores; medium acid (pH 6.0) ;
clear, smooth lower bhoundary.

Al12—3 to 12 inches, stroug-brown (7.5YR 3/6) gravelly loam,
dark brown (7.3YR 4/4) when moist; weak, fine,
granular structure, essentially massive when dry;
slightly hard when dry, friable when moist; numer-
ous fine roots and fine pores; medium acid (pH 5.7) ;
abrupt, smooth lower boundary.

B2—12 to 18 inches, reddish-brown (2.5YR 4/5) gravelly clay,
dark red (2.5YR 3/6) wlhen moist; weak, medium,
prismatic structure; very hard when dry, firm when
moist, very plastic and very sticky when wet; thick
continuous clay films; few roots and tew fine pores;
strongly acid (pH 5.1) ; abrupt, wavy lower boundary.

Cm—18 fo 28 inches, reddish-brown (5YR 5/4), indurated
iron-silica hardpan with gravel; fine seams of light-
colored silica and spots of dark-manganese coatings;
decreases in cementation with depth; eclear, wavy
lower boundary.

C—28 inches -+, reddish-brown (3YR 5/4) very gravelly
sandy loam, dark reddish brown (5YR 3/4) when
moist; massive; slightly hard when dry, friable when
moist; neutral (pId 7.1).

Rocxrix Fixe Saxpy Loasr:  On a 3 percent slope that
Iaces west; used for dry-farmed barley and fallow rota-
tion; elevation 200 feet; (2 miles south of Montpelier,
south side of center of sec. 6, T. 5 S., R. 12 K., 100 feet
north of Monte Vista Road.):

Alp—O0 to 9 inches, brown (7.5YR 5/4) fne sandy loam, dark
reddish brown (5YR 3/4) when moist; very weak,
fine, granular structure, essentially massive when
dry; hard when dry, firm when moist; many roots
and flune pores; strongly acid (pH 5.2) ; clear, smooth
lower boundary.

B1—Y to 17 inches, light reddish-brown (3YR G/3) fine sandy
loam, slightly finer textured than the Alp horizon,
dark reddish brown (5YR 3/4) when moist; weak
subangular blocky structure to massive; slightly hard
when dry, friable when moist; some fine roots and
many fine pores: strongly acid to medium acid (pH
5.2 to 5.9) : few thin patchy clay filins; clear, smooth
lower boundary.

B21-—17 to 22 inches, reddish-brown (5YR 3/3) lheavy fine
sandy loam, dark reddish brown (3YR 3/4) when
woist; weak, subangular blocky structure, learly
massive; hard when dry, friable wlhen moist, slightly
sticky and slightly plastic when wet: (hin discon-
tinuous clay films; slightly acid (pH 6.4) : few 100ts ;

] many fine pores; clear, smooth lower houndary.

B22—22 to 28 inches, reddish-brown (3YR 5/4) light sandy
clay loam, dark reddish brown (Z.5YR .‘).,_/4:) wlhern
moist; wenk, medium and fine, blocky structire : hard
when dry, friable when moist; plastic and slightly
sticky when wet; few roots; numerous fine pores;
neutral (pI 6.8) ; thin continuous clay films; abrupt,
slightly wavy lower boundary,

Cm-—28 to 34 inches, brown (10YR 5/3), strongly cemeuted
iron-silica hardpan; cementation occurs particularly
in the upper part, in the lower part it appears only in
seams and surfaces of plates and beds; material can
be cut easily with a pick or bar; gradual, simooth
lower bhoundary.

C—34 inches 4+, pale-brown (10YR 6/3) and yellowish-brown
(10YR 5/4) to white (10YR 8/1), bedded granitic
sediments; weakly cousolidated; can be cut with
hand auger wheu woist: high in guartz, mica, and
slightly weathered feldspar.

Rosst Cray in a nearly level grass-sedge range pasture;

elevation 40 feet (east quarter corner of sec. 16, T. 8 S,
R. 7 K., 14 mile north of Shoemake Avenue and 6 miles
west-southwest of Salida) :

A11—0 to 3 inches, gray (2.5Y 5/1) silty clay loam, very dark
gray (2.5Y 3/1) when moist; recent deposition ; weal,
medium, subangular blocky structure; hard when dry,
friable when moist; slightly plastic wlhen wet: mildly
alkaline (pI 7.7) ; abrupt, irregular lower boundary.

Al12—3 to 11 inclhies, dark-gray (2.5Y 4/1) clay, black (2.5Y
2/1) when moist; strong, mediuni, and fine blocky
structure; eracks and forms Iarge blocks wlhen fhor-
oughly dry; very hard when dry, very firm when moist,
very plastic and very sticky when wet ; many saltgrass
stolens; few fine pores: strongly alkaline (pIl 9.0)
with disseminated carbonates; clear, sniooth lower
boundary.

321—11 to 21 inches, gray (2.5Y 5/1) heavy clay, very dark
eray (2.5Y 3/1) when moist; strong, medium, sub-
angular blocky structure; very hard when dry, very
firm when moist; thin patchy clay films; some salt-
grass stolens; very strongly alkaline (pH 9.4); dis-
scenlinated  carbonates:; gradual, smooth  lower
boundary.

B22---21 to 38 inches, similar to B21 horizon but not quife so
sticky; continuous moderately thick clay filns; few,
small, calcareous nodules; abrupt, wavy lower
boundary.

Cg—38 to 56 inches, light-gray (5Y 7/1) clay loani, olive gray
(5Y 5/2) when moist; many, fine, blue, yellow, brown,
and strong-brown mottles that are larger and nore
prominent with depth: moderate, medium and fine,
subangular blocky structure; hard when dry, firm
when moist, very plastic and sticky when wet; large
nodules of hard lime in the lower part; somewhat
stratified with slightly coarser textured material;
very strongly alkaline (pIH 9.2).

Ryrr Cray Losar: On a nearly level grass-forb range

that was formerly in dry-farmed grain: elevation is 250
feet (114 miles east of Warnerville, 15 mile south of the
Sierra Railroad, east side of sec. 30, T. 2 8., R. 13 E.):

A1—O0 to 8 inches, reddish-brown (5YR 5/4) clay loan, reddish
brown (5YR 4/4) when moist; weak, fine, granular
structure ; slightly platy in the upper incl ; hard when
dry, friable when moist, slightly plastic when wet;
munerous fine roots and some very fine pores; slightly
acid (pH G.1) : clear, smooth lower houndary.

B1—8 to 16 inches, reddish-brown (3YR 5/4) silty clay loam;
reddish brown (5YR 4/4) when moist; wealk, mediumn,
blocky structure; hard when dry, firin when moist,
slightly plastic when wet; fow thin patchy clay films;
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nummerous fine roots and fine pores; slightly acid (pH
6.3) : gradual, smooth lower boundary.

B21—16 to 25 inches, heavy silty clay loam similar to B1
horizon in color ; moderate, mediuni, blocky structure;
hard when dry, firm when moist, plastic and slightly
sticky when wet; thin nearly continuous clay filins ;
slightly acid (pH G.4); gradual, smoothh  lower
boundary.

25 to 37 inches, heavy silty clay Joam, similar to B1 liori-
zon in color; moderate, medium, prismatic structure;
hard when dry, firm when moist, plastic and sticky
when wet; more fine pores and lower density than
121 horizon : thin continuous clay filing; slightly acid
(pH 6.5) ; gradual, smooth lower boundary.

37 to 48 inches, similar to 1322 horizon but ig silty clay
loam; weak, fine, blocky structure; hard when dry,
{irm to friable when moist, plastic when wet; many
medium and fine pores; clear, smooth tower houndary.

83248 inches -+, light-brown (7.5YR G/4) heavy silt loam,

brown (7.5YR 5/4) when moist; moderate, fine, blocky
structure; a few coatings of redder soil on peds in
upper part ; hard when dry, friable to firm when moist ;
neutral (pH 6.6) ; many fine and medium pores,

SxprriNg Saxpy Loaxr: On a 2 percent slope facing
north ; elevation 325 feet; under grass-oak range pasture
(uncleared field in the NE1/ sec. 28, T. 3 S., R. 13 12, about
100 yards northeast of the southwest corner, 5 miles west
of La Grange on State ITighway No. 132) :

A11—0 to 15 iuches, brown (10YR 5/3) saudy loam, very dark
grayish brown (10YR 3/2) when moist; weak, fine,
f_’;ramllm‘ structure, essentially massive when dry;
hard when dry, friable when moist; nunerous fine
roots; few worntholes; slightly acid (DL 6.3) ; clear,
wavy lower boundary.

A12-—15 to 19 inches. pale-brown (10YR G/3) sandy loam, dark

grayish brown (10YR 4/2) when moist; similar to All

horizon ; clear, smooth lower boundary.

to 27 inches, hrown (10YR 5/3) sandy loan. dark

brown (7.53YIR 4/2) when moist; massive to very wenlk,

medium, blocky structure; hard when dry, friable to
firm; moderate fine and coarse roofs; medium acid

(pH 5.6) ; gradual, smooth lower boundary.

B21.--27 to 40 inches, brown (10YR 5/3) light sandy clay loam,
dark brown (7.5YR 4/3) when moist; comumor, coarse,
faint mottles of dark brown (10YR 4/3, moist) ; weal,
fine and medium, blocky structure, nearly massive
when dry: hard when dry, firm when moist, sticky
and plastic when wet; thin continuous clay films;
moderate number of medium roots; strongly acid
(pH 3.4) ; gradual, smooth lower boundary.

B22.—40 to 56 inches, brown (7T.53YR 5/4) heavy saudy loam,
dark brown (7.5YR 4/4) wlen moist; similar {o B21
horizon except for color; slightly acid (pIX G.1) ; clear,
smooth lower boundary.

C—36 to 74 inches, hrown (7.3YR 3/4) coarse sandy loani, dark
brown (7.3YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and nonplastic when wet: few coarse mottles of
vellowish red (3YR 3/5, moist) ; many fine pores; few
roots ; slightly acid (pH 6.2).

Sax Joaquin Saxpy Loaxr: In a roadeut on gently
undulating relief (2 percent slopes) ; elevation is 175 feet
(NW1,NW1/, sec. 28, T. 2 S, R. 10 K., ¥4 mile north of
Patterson Road on west side of Crane Road, 2 miles south-
west of Oakdale) :

Alp—~0 to 3 inches. brown (10YR 5/3) sandy loam, dark brown
(7.5YR 4/2) when moist: weak, fine, platy to fine
gramular structure ; soft when dry, friable when moist ;
many roots and medium and fine pores; medium acid
(pH 6.0) : abrupt, smoeoth lower boundary.

A12--3 to 10 inches, brown (7.5YR &/3) sandy loam, reddish
brown (5YR 4/3) when moist:; weak, medium, platy
structure to nearly massive; slightly hard when dry,
friable when moist; some roots and many fine pores;

B22

B31

B1—19
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medimn  acid smooth lower
boundary.

B1—10 to 13 inches, yellowish-red (3YR 5/G) heavy sandy
loam, dark reddish brown (HYR 3/4) when moist;
wealk, coarse, subangular blocky structure, nearly mas-
sive; slightly hard when dry, friable when moist,
slightly plastic amd sticky when wet; few roots; mod-
crate number of fine pores; thin pateliy clay films;
medium acid (pIl 5.8) ; clear, smooth lower boundary.

B21—13 to 19 inches, reddish-Drown (3YR 5/4) light sandy
clay loam, dark reddish brown (AYR 3/4) when moist;
massive to weak, coarse, subangular blocky structure;
hard when dry, firm when moist, plastic and slightly
gticky when wel; few roots mainly in cracks; moder-
ate medium and fine pores; thin continuous clay films;

(pIL  5.6); abrupt,

medium acid (pH 6.0); gradual, smooftll lower
houndary.

B22-—19 (o 24 inches, reddish-brown (25YR 4/4) eclay, dark
reddish brown (2.5YR 3/4) when moist; strong, me-

dium aud coarse, prismatic structure; very hard when
dry, firmm wlen moist, very Dlastic and very sticky
when wet; few roots in cracks and matted roots where
they contact hardpan; a few fine and medium pores;
thiclk continuous clay films, darker hrown in the lower
2 inches; slightly acid (pH 6.2) ; very abrupt, smooth
lower boundary.

Cm—=24 to 48 inches, reddish-Drown, indurated iron-silica
hardpan with spots of purplish-black manganese
oxides; gradually becomes softer with depth; few
thin seams of lime below 29 inches; gradual, smooth
lower boundary.

C—48 to 60 inches, light yellowish-brown (10YR 6/4) light
sandy clay loam, dark Dbrown (7.5YR 4/4) when
moist; wealk, coarse, platy siructure; weakly con-
solidated ; hard when dry, firm when moist: mildly
alkaline (pIX 7.4) ; containsg angular graius of quartz
and feldspar and considerable mica.

Texrre Siwry Cray: On a nearly level flood plain
under grass-forb range pasture; elevation about 50 feet
(34 mile west of Jennings Road; 5 miles northeast of
Patterson) :

A11—0 to 814 inches, gray (10YR 5/1) silty clay, dark gray
(LOYI} 4/1) when moist; common, medium, distinet
moftles and stains of dark yellowish brown (10YR
3/4); weak, very coarse, blocky structure (weal,
thin, platy structure in the upper half inchi) ; very
hard when dry, friable when moist, slightly sticky
and plastic when wet; many fine pores and fine roots;
high in organiec matter; neuatral (pIl 7.3); abrupt,
smooth lower boundary.

A12—814 to 15 inches, dark-gray (10YR 4/1) clay, black
(10YR 2/1) when moist; moderate, medium and

coarse, subangwlar blocky structure; hard when dry,
firm wben moist, plastic and slightly sticky when
wet: commorn fine pores and roofs; moderately alka-
line (pH 7.9); clear, smooth lower boundary.

32—15 to 21 inches, gray (2.0Y 5/1) clay, very darvk gray (2.5Y
3/1) when moist; wealk, medium, prismatie to mod-
erate, coarse, blocky structure; hard when dry, firmn
when moist, plastie and slightly sticky when wet;
common fine pores and roots: moderate continuous
clay films on all ped faces; moderately alkaline (pIl
7.9) 1 clear, smooth lower boundary.

B22—21 to 26 inches, gray (5Y 5/1) silty clay with a few lime
coneretiong, 2 to 4 millimeters in diameter; otherwise
similar to B2 horizon; clear, smooth boundary.

1B3—26 to 31 inclies, clay loam that is between gray and grayish
brown (2.5Y 5/1 and 5/2) and is very dark grayvish
brown (2.53Y 3/2) wlien moist; very wealk, medium
and coarse, prismatic strueture; hard when dry, {ri-
able when moist, plastic and slightly sticky when
wet; somewhat micaceous; thin patchy eclay filins
only on vertical faces; common lime concretions, 2
to 4 millimeters in dinmeter ; moderately alkaline (pH
8.0) : clear, ssmooth lower houndary.

C—31 to 44 inches, loam that is between grayish brown and
light brownish gray (2.5Y 5/2 and 6/2), dark grayish
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brown (2.5Y 4/2) when moist; common, medium, dis-
tinet mottles of olive brown (2.5Y 4/4, moist) ; very
wealy, medium and coarse, prismatic structure; mod-
erately alkaline (pII 7.9); slightly calcareous; may
he underlain by stratified sand and very fine sandy
loam.

Toomes Rocky Loaar: On a 1 percent slope facing

south; elevation 360 feet; under grass-forb vegetation
(north side of State Highway No. 120, 600 feet west of
east side of sec. 28, T. 1 S, R. 12 I&.) :

A11—0 to 1 incli, brown (7.5YR 5/4) loam (near silt loam),
dark hrown (7.5YR 4/4) when moist; weak, fine,
granular to thin platy structure; slightly hard when
dry, friable when moist, slightly plastic when wet:
numerous fine roots and pores; slightly acid (pH
G.1) ; elear, smooth iower boundary.

A12—1 inch to 11 inches, light-hrown (7.5YR 6/4) loam, brown
(7.50YR 5/4) when moist; similar to A11 horizon but
medium acid (pH 5.9); abrupt, irregular lower
boundary.

Dr—11 inches -+, dense, hard, latite lava with occasional
narrow, deep cracks filled with soil from A12 horizon.

Traver Saxpy Losx:  Inanearly level grass-salt shrub
pasture; elevation 50 feet (14 mile southeast of the north
guarter corner of sec. 21, T. 8 S., R. 7 X., 7 miles west-
southwest of Salida, T4 mile south of Shoemake Avenue) :

A11—0 to 3 inches, grayish-brown (2.5Y 5/2) fine sandy loam,
very dark grayish brown (2.5Y 3/2) when moist;
moderate, fine and very fine, blocky to flue granular
structure ; slightly hard when dry, friable when moist ;
many fine pores and saltgrass stolens; moderately
alkaline (pII 8.1); abrupt, smooth lower boundary.
(This layer may be a fairly recent deposit.)

A12—3 to 7 inches, light brownish-gray (2.5Y 6/2) sandy loam,
dark grayish brown (2.5Y 4/2) when moist; faintly
mottled with slightly browner color; massive; slightly
vesicular; slightly hard when dry, friable when
moist; strongly calcareous; mederately alkaline (pIH
8.1) ; gradual, smooth lower boundary.

A13—7 to 23 inches, light yellowish-brown (2.5Y 6/3) sandy
loam, dark grayish brown (2.5Y 4/2) when moist:
massive; slightly hard when dry, friable wheu moist:
fine pores are comnion ; moderate roots; strongly cal-
careous; very strongly alkaline (pH 9.3); abrupt,
smooth lower boundary.

B2—23 to 31 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) wlhen moist;
few, faint mottles of slightly stronger brown ; massive;
hard when dry, very firm1 when moist, slightly plastic
when wet ; few fine pores; few roots; few thin patehy
clay films in pores and on sand grains; strongly cal-
careons; very strongly alkaline (pH 9.7); clear,
sniooth lower houndary.

C—31 iuches -+, light yellowish-hrown (2.5Y 6/3) light sandy
loam, olive brown (2.5Y 4/4) when moist; massive;
soft when dry, friable when moist; few, fine, faint
mottles of strong brown,; somewhat stratified with
finer and coarser layers; moderately calcareous; very
strongly alkaline (p¥ 10.2).

Tusuxea Saxp: On a nearly level flood plain; eleva-
tion 60 feet: in range pasture with grass-forb and willow
vegetation (NE% sec. 20, T. 2 S, R. 9 ., 8 miles north
of Modesto; 50 feet east of the Tidewater Southern Rail-
road, 100 yards south of the Stanistaus River) :

C—0 to GO inches, light brownish-gray (10YR 6/2) sand strati-
fled with loamy sand and fine sand, grayish brown
(1I0YR 5/2) when moist; single grain; loose, incoher-
ent; thick bermudagrass roots and stolens in upper
part; few roots below 20 inches: neutral (pH 6.9 to
7.3) with depth; may be underlain Dy finer textured
soil similar to that of the Hanford or Grangeville soils.

Wavkeva Fixe Saxpy Loas:  In a nearly level, unir-
rigated area in an irrigated pasture; elevation 60 feet;
under saltgrass vegetation (200 yards north of the south
quarter corner of sec. 19, T. 5 S., R. 9 I£., about 114 miles

southwest
Modesto) :

of Mountain View School, 9 miles south of

Alp—0 to 4 inches, gray (10 YR 6/1) fine sandy loam, very

dark gray (10YR 3/1) when moist; weak, niedium and
fine, platy structure to nearly massive in the lower
part; slightly hard when dry, friable when moist;
numerous fine pores and saltgrass stolens; few, fine,
faint mottles of light yellowish brown (2.5Y 6/4)
when dry; medium acid (pH 5.9); abrupt, smooth
lower boundary.

A22-—4 (o 6 inches, light-gray (10YR 7/1) fine sandy loam,

grayish brown (10YR 5/2) when moist; medium dis-
tinct mottles of light yellowish brown (2.5Y 6/4) when
dry; massive; slightly hard when dry, friable when
nmoist : slightly acid (pH 6.5) ; abrupt, lower boundary,
with thin layers that extend into the cracks in the
horizon below.

B21g—~6 to 14 inches. between grayish-brown (2.5Y 5/2) and

light brownish-gray (2.5Y 6/2) heavy fine sandy loam,
grayish brown (2.5Y 5/2) when moist; numerous,
medium and fine, prominent mottles of strong brown
(7.0YR 5/6) when dry: strong, coarse and very coarse,
columnar structure with bleached rounded caps; hard
when dry, very firm when moist, slightly plastic and
sticky when wet; few, fine, iron concretious (shot):
very few fine pores and fine roots but a few coarse
roots iu craclks; thin continuous clay films ; moderately
alkaline (pIL 7.9); sowme segregated lime in small
blotches; gradual, smooth lower boundary.

B22g—14 to 24 inches, light yellowish-brown (2.5Y 6/3) heavy

sandy loam, olive brown (2.5Y 4/4) when moist;
medium and fine distinet mottles of strong brown;
moderate, medium, blocky structure; very hard when
dry, firm when moist, plastic and sticky when wet;
white blotches of segregated lime; strongly alkaline
(pH 8.5) ; clear, smooth lower boundary.

inches -, light-gray (2.5Y 7/2) fine sandy loam,
grayish browu (2.5Y 5/2) when moist; many, fine and
medinm, distinet mottles of yellowish brown (10YR
5/6) when moist; massive; very hard when dry,
friable when moist, slightly plastic and slightly sticky
when wet; strongly alkaline (pId 8.7); lime concre-
tions, ¥ to 1 inch in diameter.

Wmrxey IFize Saxpy Loax: On a 12 percent slope
facing south in a field used for barley-fallow rotation;
elevation 250 feet (SISl sec. 4, T. 4 S, R. 12 K., ¢ miles
east of Hickman, 4 mile south of La Grange Road, just
west of Hawkins Road) :

Ap-—0 to 7 inches, brown (near grayish-brown) (10YR 5/3)

fine sandy loam, dark brown (10YR 3/3) when moist;
noderate, medium and fine, granular structure, nearly
massive when dry; slightly hard when dry, friable
when moist; many fine roots and fine pores: slightly
acid (pH 6.1) ; gradual, smooth lower boundary.

B2--7 to 16 inches, similar to Ap horizon; weak subangular

blocky structure ; slightly hard whben dry, friable when
moist, slightly plastic and nonsticky when wet: many
fine roots and fine pores; thin patchy clay films that
are very slightly redder than the interiors of peds;
slightly acid (pI 6.1): diffuse lower houndary.

C1—16 to 31 inches, brown (10YR 5/3) fine sandy loam that

contains fragments of weathered parent material as
much as 3 inches in diameter ; dark brown (10YR 4/3)
when moist, blotches of pale brown (10YR §/3) when
dry; massive; slightly hard when dry, frinble whern
moist; few roots; many fine and medium pores; few
thin patchy clay films in pores; slightly acid (pIl 6.3) ;
clear, broken lower boundary.

C2--31 inches -+, pale-yellow (2.5Y 8/4) granitic sediments.

light brownish gray (2.5Y 6/2) when moist; thin platy
structure to massive; horvizontally bedded—a high
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content of mica befween plates; weakly consolidated
to soft in places; brown stain in root channels; in
many places can be cut with a hand auger with little
difficulty ; neutral (p¥ 7.3).

Wurreroes Rocry Sirt Losar: On a slope of 5 percent
facing east in a grass-forb range; elevation 400 feet (2
miles east of La Grange, south of the center of sec. 21, T.
3S,R.I4 LK)

Al1—0 to 8 inches, light brownish-gray (10YR 6/2) silt loam,
grayish brown (10¥YR 5/2) when moist; weak gran-
ular structure that dries to massive; slightly hard;
friable ; numerous fine roots and pores; slightly acid
(pII 6.2) ; abrupt, slightly irregular lower boundary.

Dr—S8 inches <+, light olive-gray (5Y 6/2) hard slate with near
vertical cleavage; frequent outerops give rise to tomb-
stonelike, vertical slabs, 1 to 3 feet in height.

Wryaran Loay: On a 2 percent slope facing north in
a grass-forb range pasture that was formerly dry farmed;
elevation 160 feet (STl sec. 14, T. 3 S., R. 11 15, 3 miles
northeast of Waterford on the north side of Tim I3ell
Road) :

Alp—0 to 6 inches, brown (10YR 5/3) loam; dark brown
(10YR 3/3) when moist; weals, fine, granular struc-
ture that dries massive; slightly hard when dry, fri-
able when moist; many fine roots and medium and fine
pores; neutral (pI 6.7) ; clear, smooth lower bound-
ary.

B1—6 to 11 inches, grayish-brown (10YR 5/2) sandy clay
loam; very dark grayish brown (10YR 3/2) when
noist; weals, fine, subangular blocky structure; hard
when dry, friable when moist, slightly plastic and
slightly sticky when wet: many fine roots and fine
pores; few thin patchy clay films in pores; slightly
acid (pH 6.2) ; clear, smooth lower boundary.

B21—11 to 25 inches, dark-brown (10YR 4/3) sandy clay loam,
dark brown (10YR 3/3) when moist; moderate, me-
dium, blocky structure; hard when dry, friable when
moist, plastic and slightly sticky when wet ; thin nearly
continuous clay films on peds and in pores; medinum
roots and fine pores; slightly acid (pI 6.2) ; gradual,
smooth lower boundary.

B22—25 to 40 inches, brown (10YR 5/3) light sandy clay
loam, dark brown (10¥YR 4/3) when moist; weals,
very fine, Dlocky structure; hard, friable, slightly
plastic and slightly sticky; thin nearly continuous
clay films; medium roots and fine pores; slightly
acid (pH 6.4) ; gradual, smooth lower boundary.

C—40 to 60 inches, brown (7.5YR 5/3) heavy fine sandy loam,
dark brown (7.5YR 4/3) when moist; massive;
slightly hard when dry, friable when moist; few roots
and few fine pores: neutral (pH 6.6); this horizon
is several feet thick and is underlain by stratified
sandy or gravelly coarse material.

Yoroun Siry Cray Loaa: In a nearly level, unused
area under grass-forb vegetation; elevation 250 feet (sec.
25, T. 2 8., R. 12 &, 14 mile south of Warnerville on the
east side of the road) :

A1—0 to 10 incbes, brown (7.5YR 5/4) <ilty elay loam, dark
brown (7.5YR 4/4) wlhen moist; wealk, medimm and
fine, blocky structure; hard when dry, friable when
moist; slightly acid (pH 6.1) ; low content of organic
matter; clear, smooth lower boundary.

B1—10 to 16 inches, brown (7.5YR 5/5) silty clay loam, red-
dish brown (5YR 4/4) when moist; weak, medium,
prismatic structure; hard when dry, friable when
moist, slightly plastic and slightly sticky when wet;
medium fine roots and many fine pores; surfaces of
peds are slightly paler than the interiors; thin patehy
clay films; slightly acid (pH 6.2); gradual, smooth
lower boundary.

B21—16 to 26 inches, reddish-brown (3YR 5/4) silty clay, red-
dish brown (5YR 4/4) when moist; nioderate, me-
dium, prismatic structure; hard when dry, firm when
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moist, very plastic and sticky when wet: few fiue
roots and fine pores; slightly acid (pH 6.1); thin
continuous eclay films of similar color; clear, smooth
lower boundary.

B22—26 to 30 inches, brown (7.5YR 5/3) heavy silty clay
loam, dark brown (7.5YR 4/4) when moist; few faint
mottles of yellowish red (5YR 5/3) and a few, fine,
dark mangunese spots; moderate, medium, prismatic
structure; very hard when dry, firm when moist, very
plasti¢ and sticky when wet; thin continuous clay
films; neutral (pH 6.6) ; abrupt, smooth to slightly
wavy lower boundary.

Cm-—30 to 37 inches, pale-brown (10YR 6/3) irou-silica hard-
pan with coatings and seams of strong brown (7.5YR
3/6) ; fine platy structure; strongly cemented, hut can
be hroken easily with a pick; common medium blotehes
and fine specks of black manganecse oxides; gradual,
smooth lower boundary.

C—37 inches <+, very pale brown (10YR 7/3) silt loam, brown
(7.5YR 5/3) when moist; wealt, mediuni, platy struc-
ture; bhard when dry, {riable when moist, slightly
plastie when wet; mildly alkaline (pIl 7.7).

Zaca Cray: In a fresh road cut, on a slope of 16 per-
cent facing south; elevation 860 feet (east side of sec. 13,
T. 2 8., R. 11 E., in a road cut along Ietch Hetchy
aqueduct) :

All—0 to 6 inches, dark-gray (5YR 4/1) clay, dark reddish
brown (3YR 3/2) when moist; strong, medium and
coarse, blocky siructure that breaks to strong, fine,
granular when dry; hard when dry, friable when
moist, very plastic and sticky when wet: many roots
and medium pores; moderately caleareous, with some
nodules; mildly alkaline (pII 7.4) : clear, smooth lower
boundary.

A12—0G to 10 inches, dark-gray (5YR 4/1) clay, dark reddish
brown (5YR 3/2)  when moist, with large calcareous
blotches of pinkish gray (5YR 6/2, dry; reddish
gray, 5/2 moist) ; strong, medium, blocky structure;
hard when dry, friable when moist, very plastic and
sticky when wet; some hard lme nodules; mildly
alkaline (pH 7.5): abrupt, somewhat broken lower
boundary.

Cea—10 to 30 inches, light-gray (7.5YR 7/1). very strongly
calcareous, marly sediments somewhat stratified and
platy, brown (7T.5YR 5/2) when moist; hard when dry,
firm when moist; lime is present in large, soft blotches
and in hard seams and decreases gradually with
depth; mildly alkaline (pH 7.4); diffuse lower
boundary.

C—30 inchies -+, light-gray (10YR 7/1) ecalcareous shale or
mudstone, brown (7.53YR 5/2) when moist; weakly
censolidated lime present only in seams.

General Nature of the Area

This section contains general information about Stan-
islaus County and the Area covered by this survey.
Among the features described are climate, vegetation,
wildlife, land use, livestock, water for irrigation, history
and population, industries, transportation, and marketing
facilities. 4

Climate ®

The Eastern Stanislaus Area has warm, dry summers
and cool, moist winters. The average annual rainfall
ranges from 10 inches at the western edge of the Area to 18
inches at the eastern boundary .

¥Data furnished by the office of ¢ Rosert Errorp, State clima-
tologist, U.8. Weather Bureau, San Francisco, Calif.
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Figure 25.—Average number of inches of annual rainfall at various elevations.

The amount of rainfall varies considerably from year to
year; for example, at Modesto the average annual rainfall
was 11.15 inches for the 75 years prior to 1960, but in two
different years there were less than 4 inches of rainfull.
The probability of the occurrence of stated amounts of
annual rainfall at Modesto 1s as follows:

Probable
Seasonal rainfall of at least: ocourrence
561 inches. . _________ . _____ 19 years in 20
6.64 inches_____________________________ _____ 9 years in 10

8.39 inches
9.09 inches

3 yearsin 4
2 years in 3

Bulletin No.! " Water Resources of California ' {95(
ond WEATHER BUREAV Reports
Probable
Seasonal vainfall of at least: occurrence
Inches _ suasaesssmmssmmm - -~ _____ 1 year in 2
INCHES | i s s — — e e 1 year 1 3
1 year in 4
1 vear in 10
inches_ 1 year in 20

Tn swmmer, temperatures are high; they average near
90° F. in the afternoon, and during short, dry spells, they
rise above 100°. Night temperatures are generally cool—
about 50° to 55°. In winter, temperatures usually range
from about 55° during the day te 35° at night; there are
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periods of fog and an occasional frosty morning. Monthly
minimum, maximum, and average temperatures at Mo-

desto are shown 1rf figure 26
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Figure 26—Monthly maximum, minimum, and average
temperatures at Modesto.

Unless orchards and vineyards are protected by heaters
or other means, frosts late in spring occasionally endanger
the blossoms and the young fruit. Based on a 29-year
record (), heating of orchards has been necessary on an
average of 6 nights per year. Nevertheless, there has been
an average of 17 nights per year with temperatures of 32°.
On the average, the last frost occurs late m Marcl, except
in the lowest parts of river bottoms, where it occurs as
late as mid-April. The average dates of the last 32° tem-
perature in spring are given for weather stations in Stan-
1slaus County in table 18, In autumn the first frosts
generally occur in mid-November but rarely damage crops
seriously.

Because of the warm temperatures and the small amount
of rainfall in summer, evapotranspiration (the use of
water by plants in addition to evaporation from the soil)
greatly exceeds the precipitation, as indicated in (fig. 27).
At Modesto rainfall exceeds evapotranspiration only dur-
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Tavre 18.—Awverage dates of the last 32° temperature in
spring at weather stations in Stanislous County (1)

Date of | Length
Location of stations last 32° | of
temper- { record
ature
S I |— ~
1 Years
1 mile northeast of Modesto at KTRB______ Mar. 19__1 24
3 miles east of Oakdale____________________ Mar, 20__ 12
1 mile northwest of Waterford_ ____________ Mar, 24.__ 24
1% miles east of Ceres ___ . _______________ Mar. 29__‘ 24
Hughson (Halford Ranch) - ________________ Mar, 24__ 12

3 miles northeast of Patterson_____________ | Mar, 16_. 24
Tuolumne River bottom near Shilch School; | Apr. 5_._ 24
9 miles west of Modesto.

Roberts Ferry (bottom land)___________ . ___ ¢ Mar. 21 12
2 miles northeast of Denair________________ { Mar. 191 11
2 miles west of Oakdale (bottom land)______ Apr. 1. | 17
3 miles southeast of Patterson. .. _______ Apr. 6. 14
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Figure 27.—Average monthly rainfall and potential

evapotranspiration at Modesto, calculated according to

Thornthwaite (I3); based on a soil with 4 inches of
availahle water-holding capacity.

ing December, January, February, and March. This ex-
cess amounts to 4.3 inches, but it 1s depleted by about May
20. Ample irrigation water is available to much of the
Area, however. Because of the irrigation water, the long,
sunny growing season, and the mild winters, a great vari-
ety of crops can be produced.

Vegetation

The native vegetation of the Eastern Stanislaus Area
has been replaced largely by introduced species or has
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been destroyed by cultivation and grazing.® Native trees,
however, grow 1n the foothills and along the streams.
Blue onk (Quercus douglasit) is the dominant tree of the
foothills. On the river bottoms are California white oak
(Quercus lobata), cottonwood (FPopulus fremontii), and
willows (Saliz sp.).

Annual grasses and forbs predominate on the open
rangelands of the eastern part of the Area. Important
annual grasses are wild oats (dwrena sp.), soft chess
(Bromus mollis), ripgut (Bromus rigidus), red brome
(Bromus rubens), fescues (Festuea spp.), and wild barley
(LLordeum sp.); perennial grasses are bluegrass (Poa
scabrella) and  needlegrass  (Stipa  speciosa). On
droughty or infertile soils, a small leafy forb called filaree
(Lrodivm cicutarium) is predominant, but lupine (Lu-
pinus sp.) and California-poppy (£schscholizia califor-
nica) are mixed with grasses, mainly ripgut. On clay
soils, burclover (Mcedicago hispida) and cutleaf geranium
(Geroniwm dissectun) are common; they are mixed with
wild oats. The more fertile, medinm-textured soils pro-
duce all of the grasses and forbs just mentioned and many
others as well.

In the nnenltivated pastures in the western part of the
Area, the plants already mentioned are present, in addi-
tion to some other important ones. Very sandy soils
support distinctive vegetation dominated by weeds, such
as turkey-mullein (Zremocarpus setigerus) ; a tall woolly
plant (Heterotheca grandiflora) ; Russian-thistle, or tum-
bleweed (Salsola kali); and bluecurls, or camphorweed
(Trichostema laneccolatum). A group of plants that gen-
erally occur on saline or saline-alkall soils includes salt-
grass (Distichlis sp.), saltbushes (Aériples spp.), alkali
heath (Frankenin grandiflova), and alkali mallow (Sida
hederacen). Also, spikeweed (Centromadia pungens)
and alkali biight (Swuaeda fruticosa) are particularly in-
dicative of saline-alkali soils.

Plants commonly found in swampy and poorly drained
areas are cattail (7'ypha sp.), bulrush ov tule (Secirpus
acutus), nutgrass (Cyperus esenlentus), haltic rush (Jun-
cus balticus), and dock (Ruwmewx sp.). DBottom lands sub-
ject to occasional flooding support a lush growth of a
wide variety of grasses, weedy forbs, willows, and oaks.
Iispecially noticeable are beardless wildrye (Zlymus tri-
ticoides), gumweed (Grindelia camporum), and lippia
(Lippia nodiflora).

Weeds are a serious problem in many places. The most
troublesome weeds 1n ntensively irrigated areas are ber-
mudagrass, johnsongrass, puncturevine, sandbur, cockle-
bur, and morning-glory. Watergrass, dogfennel, dallis-
grass, and knotgrass infest many irrigated pasturves. In
the dry-farmed fields of grain, wild radish and partie-
ularly morning-glory are serious pests. Rattleweed, or
locoweed (Astragalus leucophyllus); black nightshade
(Solanwm, sp.); and wild tohacco (Nicoliona sp.) arve
poisonous to livestock, but they occur only in local spots.

Wildlife
Although abundant elk, deer, and antelope were re-

ported in the San Joaquin Valley in the early 1800%s, the
wildlife of Eastern Stanislans Avea now consists mainly

*Hoover, Rosert T,
VALLEY. 19335,

PRIMITIVE VEGETATION OF THE SAN JOAQUIN
[Master's thesis submitted to the Univ, Calif.]

153

of rodents and birds. Deer are seen along the eastern
foothills oceasionally. Rodents are very numerous.
Ground squirrels are considered pests in the rangelands,
and poisoned grain is used to kill them. Pocket gophers
and rabbits are common pests throughout the Area.

Ducks, geese, and other water-loving birds are plentiful
along the San Joaquin River. They are hunted, in season,
along the river and also around reservoirs and stock ponds
in the eastern part of the Area. Quail, doves, and pheas-
ants are common in the less populous areas. Ilocks of
blackbirds sometimes attack new scedings of grain or
pasture seedls.

Land Use

According to United States Census of Agriculture for
1960, 88.3 percent of the land area of Stanislaus County
is in farms. Most of the farms are owned by the oper-
ators, but a large number are rented. More than half of
the land in farms is eropland, and almost all the rest 1s
pasture. According to the Iederal census, 355,423 acres,
or nearly 42 percent, of the land in farms, were irrigated;
948,530 acres, or more than 88 percent of the cropland
harvested, were irrigated. Many farms are between 10
and 29 acres in size, and about 69 percent are less than 50
acres. Though only about 2 percent of the farms are
more than 1,000 acres in size, these large holdings malke up
more than half of the acreage in farms. Most of the
acreage of these large farms is in dry-farmed grain and
range pasture used for beef cattle production. _

Stanislaus generally ranks as one of the leading counties
of the United States in agricultural income. IFor a num-
ber of years, it has been among the largest producers of
peaches, dairy produects, turkeys, and walnuts. The in-
come is divided about evenly between that derived from
livestoclk products and that from crops. Dairying ac-
counts for a considerable part of the total cash refurns.

Many different commercial crops are grown in the
county. The principal crops grown are alfalfa and other
hay crops, corn, sorghum, aunual legumes, small grains
(principally barley), vegetables, fruit and nut trees, and
grapes. A large acreage is in irrigated pasture. The
principal livestock products are dairy products, beef cattle,
turkeys, aud chickens.

Livestock

About halt of the agricultural income of Stanislaus
County 1s derived from livestock. Dairying is an im-
portant industry. Beef cattle, chickens, and turkeys are
raised in large numbers.

Dairy cattle—The dairy industry in the county is based
to a large extent on Jocally produced ladino clover pasture
and alfalfa hay. Consequently, the dairy farms are lo-
cated on the irrigated hardpan soils and imperfectly
drained soils, which are well suited to irrigated pasture
but not so well suited to more mtensive crops. In 1959,
according to the Federal census, 1,905 farms reported
69,062 milk cows. The same year, 1,551 farms reported
(24,996,734 pounds of whole milk sold.

Beef caittle—DBeef cattle are produced in the eastern part
of the Area. DBeef cattle production depends on the com-
bination of range pasture for winter forage and irrigated
pasture in adjoining areas. Several beef cattle ranches
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are I the basin area on the eastern edge of the San
Joaquin River flood plain.

Chickens and turkeys—The mild climate and well-
drained, sandy soils of Stanislaus County provide almost
ideal conditions for poultry production. The county is
one of the largest producers in the nation. According to
the Federal census, 121 farms reported 1,451,959 turkeys
raised in 1955, 454 farms reported 3,790,804 chickens sold,
and 455 farms reported 23,648,214 chicken eggs sold.

Water for Irrigation

Most of the irrigation water used in the Area comes
from the Tuolumne and Stanislaus Rivers and through
the canals of four irrigation districts (see fignre 15). In
1956, approximately 1 million acre-feet of water were
diverted from these rivers into canals for use in the Avea.
Also, about 280,000 acre-feet of water were pumped into
the canals from drainage wells, Of this amount, each
acre of irrigated Jand received about 3 acre-feet of water.
In some dry years, the gravity water supply is somewhat
limited. In the driest years, between 1946 and 1956, how-
ever, the water supply did not fall below 75 percent of the
1956 value, except inthe Oakdale District. In this district
it fell in 1948 to 67 percent of the 1956 value (13). Even
in the driest years, irrigated crops have been aflected only
slightly by lack of water, except those grown in the Oak-
dale District. New dams on the Stanislaus River will in-
crease the supply of water and should prevent water
shortages in the Qakdale District.

Water diverted from the Tuwolumne and Stanislaus
Rivers is of excellent quality for irrvigation; it has less
than four parts per million of chlorides and is very low in
total dissolved solids. IExcept in the extreme western part
of the Area along the San Joaquin River and in a few
wel]l.‘? elsewhere, water pumped from wells is of excellent
quality.

History and Population

Tn 1826 a party of fur trappers operated in the San
Joaquin Valley. Later, the Hudson Bay Company estab-
lished a fur-trapping camp near what is now Stockton.
The supply of otter and beaver was soon depleted, how-
ever, and fur trading died down,

From 1826 to 1845, a number of explorers visited the
San Joaquin Valley, and in 1841 the first band of overland
immigrants came across the Sierras, down the Stanislans
River, and then north to Sutter’s TFort. In about 1845,
immigrants began to arrive in steadily inereasing numbers
by ship and by covered wagon. The first seftlers in the
Tastern Stanislaus Area were Mexican citizens who were
granted large tracts in 1843 and 1844 for cattle grazing.

During the gold-rush period, beginning in 1848, the
population of California increased to aft least 100,000.
Most of the gold seekers who came by ship considered the
valley only an obstacle to be crossed in reaching the mines.
Some people, however, soon saw the valley as a place for
rajsing livestock and crops that would bring high prices
from the miners. They settled along the rivers, mostly
at the busy ferry sites. Tor the next decade, the settlers
mainly raised horses and other kinds of livestock.

Wheat was grown in small acreages as early as 1850.

Between 1860 and 1870, many stockmen turned to the
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growing of grain because of the high prices of wheat, the
disastrous losses of cattle in the floods of 1862, the total
drought in 1863, and the loss of livestock through diseases.
Ioxcept during occasional droughty years, the climate and
virgin soil were favorable for grain crops, and soon huge
acreages of wheat were being planted. In 1884 an esti-
mated 7 million bushels of wheat were grown in Stanislaus
County. DBetween 1886 and 1900, however, yields of wheat
and the price of wheat began to decline, and farmers
started to look for more profitable crops that were not
subject to periodic droughts. Tt became evident to the
more progressive farmers that some form of irrigation
had to be developed.

Ioventually, a water-storage dam was constructed at La
Grange on the Tuolumne River and a network of canals
was laid out through the valley. By 1904, the Turlock
and Modesto Trrigation Districts were operating. Smaller
irrigation districts were formed near Waterford and Oak-
dale. The Oakdale District derives its supply of water
from the Stanislaus River. When a dependable supply
of water was established, the kinds of crops grown and
their yields increased greatly. In 1950 almost 100 years
after the first settlement in the Avea, 80 different com-
mercial crops were produced.

The agricultural expansion that resulted from the de-
velopment of a supply of irrigation water is reflected in
the rate of population increase. Between 1860 and 1890,
the population of the Tastern Stanislaus Area gradually
inereased from 2,000 to 8482, and then in 1900 it declined
slightly to 7,790. Tu the 20 years following the building
of the irrigation canals, however, the population more
than quadrupled, and it reached 36,885 in 1920. Since
then, the population has again quadrupled; it was 146,540
in 1960.

In 1960 Modesto, the county seat and the largest city in
the Avea, had a population of nearly 50,000 in the city and
surrounding suburbs.  The population within the city lim-
its was 36.585. Turlock, the cecond largest community,
had a population of 9,116 in 1960. In the same year
Oalkdale and Ceres each had a population of more than
4,000, and six other commnnities each had a population
of more than 1,000.

Industries, Transportatioen, and
Marketing Facilities

The processing of wine, canned fruits and vegetables,
milk produets, and frozen foods, including meat and poul-
try, are the main industries in the Area. Several large
plants produce packaging materials, such as cans and
cartons. Also produced in the Area are lumber, wood
products and furniture, chenticals, fabricated metals, ma-
chinery, transportation equipment, and stone, clay, and
glass products.

Modesto and Turlock, the main industrial centers, are
important for the processing and shipping of agricultural
produets.

Main lines of both the Santa Fe and Southern Pacific
Railroads cross the Area from north to south. The Tide-
water Sonthern Railway enters Modesto from the south
and conueects with the Western Pacific at Stockton. A
branch line of the Southern Pacific serves Oalkdale, Water-
ford, and Hickman and connects at Oakdale with the
Sierra Railroad, which serves points in Tuolumne County
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to the east. The Modesto and Empire Traction Company
runs local freight between Modesto and IEmpire and con-
nects with the main line of the Southern Pacific at Mo-
desto and the Santa Fe Railroad at Empire.

There are 2,500 miles of roads in the county. Most
of the roads are hard surfaced ; 97 percent of the farms ad-
join hard-surfaced roads. United States Highway No.
99, a main north-south artery, passes through Modesto and
Turlock, and State Highway Nos. 120 and 132 cross the
Avrea from east to west.

The Arvea is served by four buslines, and scheduled
airline service is avallable at Modesto. There are several
airports in the Area, and increasing quantities of perish-
able products are being shipped as airfreight.

Marketing facilities in the Area ave well developed.
Almost all agricultural products are processed for sale
within the Area or for shipment. Tu 1951, there were
112 buyers or processors of agricultural products in Mo-
desto alone.
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Glossary

ABC soil. A soil that has a complete profile, including an A, B,
and C horizon.

AC soil. A soil that has an A and C horizon but no B horizon.
Commonly such soils are immature, as those developing from
alluvium or those on steep, rocky slopes.

Aggregate. Many fine particles held in a single mass or cluster,
such as a clod, crumb, block, or prism.

Alluvium. TFine material, such as sand, silf, or clay, that has been
deposited on land by streams.

Association, soil. A group of soils geographically associated in a
characteristic repeating pattern.

Base saturation (soil chemistry). The degree to whicli a material
is suturated with exchangeable cations other thau hydrogen,
expressed as a percentage of fhie eation-exchange capacity.

Bench terrace. A shelflike embankment of earth that has a level
or nearly level top and a steep or vertical downhill face, con-
structed along the contour of sloping land or across the slope
to contrel runofl and erosion. The downhill face of the bench
may be made of rocks or masonry, or it may be planted to
vegetation,

Broad-base terrace. A ridge-type terrace, 10 to 20 inches high
and 15 to 30 feet wide, with gently sloping sides, a rounded
crown, and a dish-shaped channel along the upper side. This
kind of terrace is constructed to control erosion by diverting
runoff along the contour at a nonscouring velocity. It may be
level or have a grade toward one or both ends.

Calcareous soil. A soil containing enough ecalcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrocloric acid.

Clay. As a soil separate, the mineral soil particles less {han 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 435 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: Clay coat, clay skin.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than tlie horizon above and Delow it. A claypan
is commonly hard when dry and plastic or stiff when wet.

Colluvium. Soil material, rock fragments, or both, moved hy creep,
slide, or local wash and deposited at the base of steep slopes.

Complex, soil. A mapping unit consisting of different kinds of
soils fhat occur in such small individual areas or in such an
intricate pattern that they canunot be shown separately on 2
publishable soil niap.

Coucretions. Hard grains, pellets, or nodules of various sizes,
shapes, and colovs cousisting of concentrations of compounds
that cement the soil grains together. Tle composition of
some concretions is unlike that of the surrounding soil. Cal-
cium carbonate and iron oxide are exaniples of niaterial com-
mouly found in concretions.

Cousistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—
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Lioose. Nonecoherent; will not hold together in a mass.
Friable. When moist, crushes easily under gentle to moderate

pressure between thumb and forefinger and can be pressed
together into a lump.

Firin. When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic. When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a wire wlen rolled
between thumb and forefinger.

Sticky. When wet, adheres to other material; tends to stretch
somewhat and pull apart, rather than pull free from other
material.

ITard. When dry, moderately rvesistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft. When dry, breaks into powder or individual grains under
very slight pressure.

Diversion terrace. A ridge of earth, generally a terrace, that is
built to divert runoff from its natural course, and, thus, to
protect areas downslope from the etfects of such runoff. The
ridge is higher and the channel has more capacity than that
of a field terrace.

Eolian (acolian) soil material. Soil parent material accumulated
through wind action; commonly refers to sandy material in
dunes.

Erosion. The wearing away of the land surface by wind, running
water, and other geological agents.

Flood plain. Nearly level land, consisting of stream sediment, that
borders a stream and is subject to flooding unless protected
artificially.

Genesis, soil. The manner in which the soil originated, with spe-
cial reference to the processes respounsible for the development
of the solum, or true soil, from the unconsolidated parent
material.

Gleization. The reduction, translocation, and segregation of soil
compounds, notably of iron, usually in the subsoil or sub-
stratum, as a result of poor aeration and drainage; expressed
in the soil by mottled colors dominated by gray. The soil-
forming processes leading to the development of a gley soil.

Gley soil. A soil in which waterlogging and lack of oxygen have
caused the material in oune or more horizons to be neutral
gray in color. The term “gleyed” is applied to soil horizons
with yellow and gray mottling caused by intermittent water-
logging.

Gully. A miniature valley with steep sides cul by running water
and through which water ordinarily runs only after rains.
The distinction between gully and rill is one of depth, A
gully generally is an obstacle to farm machinery and is too
deep to be obliterated by normal tillage : a rill is of lesser depth
and can be smoothed over by ordinary tillage.

Hardpz_m. A hardened or cemented soil horizon, or layer. The
soil material may be sandy or clayey, and it may be cemented
.by i]'on._o,\'ide, silica, calcimm carbonate, or other substance.

Horizon, soil. A layer of soil, approximately parallel to {he sur-
face, that has distinct characteristics produced by soil-forming
processes. The relative position of the several soil horizons
in a typical soil profile and their nomenclature are as follows:

A0  Organic debris, partly decomposed or matfed.

Al A dark-colored horizon having a fairly high content of
organic matter mixed with mineral matter.

A2 A light-colored horizon, often representing the zone of
maximum leaching where podzolized; absent in wef,
dark-colored soils.

A3 Transitional to B horizon but more like A than B ; some-
times absent.

B1 Transitional to B horizon but more like B than A ; some-
times absent.

B2 A usually darker colored horizon, which often represents
the zone of maximnm illuviation where podzolized.

33 Transitional to C horizon.

C  Slightly weathered parent material ; absent in some soils.

D Apy stratum underlying the C, or the B if no C is present,
which is unlike C, or unlike the material from which the
solum has been formed.

Dr Consolidated parent rock like that from which the C has
developed or like that from which the parent material
of the solum has developed if no C is present.
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The A horizons make up a zone of eluviation, or leached zone.

Tle B horizons make up : zone of illuviation, in whieh clay and
other materials have accumulated. The A and BB herizons,
taken together, are called the solum, or true soil,

Humus. The well-decomposed, more or less stable part of the
organic matter in mineral soils.

Irrigation. The artificial application of water to soils to assist in
the production of crops. The common methods of irrigation
are these:

Border. Water is applied at the upper eud of a strip in which
the lateral flow of water is coutrolled by small earth ridges
called border dikes, or borders.

Controlled flocding. WWater is released at intervals from closely
spaced field ditches and distributed uniformly over the field.

Furrow., Water is applied in small ditches made by cultivation
implements used for tree and row crops.

Sprinkler. Water is sprayed over the soil surface through pipes
or nozzles from a pressure system.

Wild flooding. Irrigation water, which is released at high points,
flows onto the field without controlled distribution.

Mierorelief. Minor surface configurations of the land.

Miscellaneous land type. A mapping nnit for areas of land that
have little or no natural soil; or that are too nearly inacces-
sible for orderly examination; or that occur where, for other
reasons, it is not feasible to classify the soil.

Morphology, soil. The makeup of the soil, including the texture,
structure, consistence, color, and other physical, chemical,
mineralogical, and biological properties of the various horizons
that make up the soil profile.

Mottled. Irregularly marked with spots of different colors that
vary in number and size., Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive ternis are
as follows: Abundance—jfew, common, and many,; size—jince,
mediwn, and coarsey; and contrast—;feint, distinct, and proi-
inent. The size nieasurements are these: fine, less than 35
millimeters (about 0.2 inch) in diameter along the greafest
dimension ; meduan, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. Ior ex-
ample, a notation of 10YR 6/4 is a color with a hue of 10YIR,
value of G, and a chroma of 4,

Narrow-base terrace. A terrace similar to a broad-base terrace
except for the width of the ridge and channel. The base
of a narrow-base terrace is ordinavily 4 to 8 feef wide.

Natural drainage. Refers to moisture conditions that existed dur-
ing the development of the soil, as opposed to altered drainage,
which is commonly the result of artificial drainage or irriga-
tion but may be caused by the sudden deepening of channels or
the blocking of drainage outlets, Seven different classes of
natural drainage are recognized.

Ilzcessively drained soils are commonly very porous and rapidly
permeabie and have a low water-holding capacity.

Somewnal e; sively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from moftiing and are com-
monly of interniediate texture.

Jloderately well dirained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have
uniform color in the A and upper B horizons and have mot-
tling in the lower B and thie C horizons.

Tmperfectly or somnewhat poorly drained soils are wet for sig-
nificant periods but not all the time : podzolic soils commonly
have mottlings below 6 to 16 inches in the lower .\ horizon
and in the B and C horizons.

Poorly drained soils are wet for long periods and are light gray
and gencrally mottled from the surface downward, although
mottling may be absent or uearly so in some soils.

Very poorly drained soils are wet nearly all the time, They have
a dark-gray or black smrface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile.

Parent material (soil). The horizon of weathered rock or partly

weathered soil material [rom which soil has formed; horizon

C in the soil profile,

An individual natural soil aggregate, such as a crumb, a

prism, or a block, in contrast to a clod.

Ped.
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Permeability, soil. The quality of a soil hiorizon that enables water

or air to move through it, Terms used o describe permeability

are as follows: Very slow, slow, noderately slow, moderate,
moderately rapid, rapid, and very rapid.

A nunerical means for designating relatively weak acidity
and alkalinity, as in soils and other biological systems. A pH
value of 7.0 indicates precise neutrality; a higher value, alka-
linity ; and a lower value, acidity.

Phase, soil. A subdivisiou of a soil type, serles, or other unit in
the soil classification system made hecause of differences in the
soil that affect its management but do not affect its classifica-
tion in the natural landscape. A soil type, for example, may
be divided into phasecs because of differences in slope,
stoniness, thickness, or some other characteristic that affects
management,

Plowpan. A compacted layer formed in the soil immediately below
the plowed layer.

Podzolization. The process by which a soil is depleted of bases,
hecomes more acid, and develops a leached surface layer.
Prefile, soil. A vertical section of the soil thirough all its horizons
and extending into the parent material. See Horizon, soil.
Reaction, soil. The degree of acidity or alkalinity of a soil ex-
pressed in pI values. A soil that tests to pH 7.0 is precisely
neutral in reaction, because it is neitlier acid nor alkaline. In
words the degrees of acidity or alkalinity are expressed thus:

pH.

pi pif
Iixtremely acld .. Below 4. 3 Neutral. - _________ 6. 6-7. 3
Very strongly acid._ 4. 5-5. 0 Mildly alkaline 7.4-7. 8
Strongly aeid._.___ 3. 1-5.5 Moderately alkaline. 7. 9-8. 4
Medium aeid_______ 5.6-6. 0 Strongly alkaline. __ 8.5-9. 0
Slightly acid_ __ ~ 6. 1-6. 5 Very strongly alka-

line 9.1 and higher

Relief. The elevations or inequalities of a land surface, cousidered

collectively.

A steep-sided clhiannel resulting from accelerated erosion. A
rill normally is a few inches in depth and width aud is not large
enough to he an obstacle to farm machinery.

Sand. Individual rock or mineral fragments in soils having diani-
eters ranging from 0.05 millimeter to 2.0 millimcters. Most
sand grains consist of quartz, but they may be of any mineral
coniposition. The textural class name of any secil that cor-
taing 85 percent or more sand and not maorve than 10 percent
clay.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface soil, are similar in differentiating char-
acteristics and in arrangement in the profile,

Silica. An important soil constituent composed of silicon aund
oxygen. The essential material in the mineral called quartz.

Silt. Individual wineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to fhe lower
limit of very fine sand (0.95 millimeter). Soll of the silt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

Slickensices. Polished and grooved surfaces produced by one mass
sliding past another. In soilg, slickensides may occur at the
base of a slip surface on a relatively steep slope; and in swell-
ing clays, where there is marked change in moisture content,

Slick spots. Small areas in a field that are slick when wet because
they contain excess exchangeable sodium, or alkali.

Soil. A natural, three-dimensional body on the earth’s surface that

supports plants and that has properties resulting from the inte-

Rili.
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grated effect of climate, and living mafter acting upon parent
material, as conditioned by relief over periods of tinle.

Soil variant. A soil having properties sufliciently different froim
those other kinown soils to justify establishing a new soil series,
but of such limited known area that creation of & new series
is not believed to be justified.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and I3 horizons., Generally, the
characteristics of the material in these horizons are unlike
those of the underlying pavent material, The living roots and
other plant and animal life characteristic of the soil are largely
cenfined to the solun.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters {hat are separated from adjoin-
ing ageregates and have properties unlike those of an equal
mass of unaggregated primary seil particles. The principal
formns of soil structure are platy (laminated), prismatic (ver-
tical axis of aggregates longer thaun horizontal), colwmnar
(prisms with rounded tops), blocky (angular or subangular),
and granuiar. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) ov (2) massive (the particles
adliering together without any regular cleavage, as i many
claypans and hardpans).

Subsoil. Technically, the B horizon;
profile below plow deptlh,

Surface soil. 'The soil ordinarily moved iu tillage, or its equivalent
in uneultivated soil, about 3 to 8 inches in thickuess. The
plowed layer.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts runoff so that it may =oak into the soil or
flow slewly to a prepared outlet. Terraces in fields are gen-
erally built so they can be farmed. Terraces intended mainly
for drainage have a deep channel that is maintained in perma-
nent sod. See also broad-base terrace, narrow-base terrace,
bench terrace, and diversion terrace.

Texture, soil. The relative proportions of sand, silt, and clay parti-
cles in a mass of soil.  (See also Clay, Sand, and Silt.) The
basic textural classes, in order of increasing proportions of fine
particles are as follows: saud, loamy sand, sandy toam, loam,
silt loam, silt, sandy clay loam, clay loam, =ilty clay loam,
sandy clay, silty clay, and clay. The sand, loamy sand, and

roughly, the part of the

sandy loam classes may Dbe further divided Dby specifying
“coarse,” ‘“line,” or “very fine.”
Tilth, soil. The condition of the soil in relation to the growth of

plants, especially soil structure. Good tilth refers to the
friable state and is associated with high noucapillary porosity
and stable, granujar structure. A soil in poor tilth is non-
friable, hard, nona cgated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, ordinariiy rich in
organic matter. used to topdress roadbanls, lawns, and gardens.

Trace elements., The chewmical elenents found in soils in extremely
small amounts, yet which are esseutial to plant growtlh. Some
of the trace elements are zine, cobalt, manganese, and copper.
Syuonym : Minor elements.

Type, soil. A subdivision of the soil series (hat is made on the
basis of differences in the texture of the surface layer.

Water table. The highest part of the soil or underlying rock mate-
rial that is wholly saturated with water. In some places an
upper, or perclied, water table may be separated from a lower
one by a dry zone,
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GUIDE TO MAPPING UNITS AND CAPABILITY UNITS
Capability unit

Map

symbol Mapping unit Page | Symbol Page
AcA Alamo clay, 0 to 1 percent slopes _ . 22 \ I1Iw—3 90
AgB Amador gravelly loam, 0 to 8 percent slopes______________________________ R - ; . 22| Vile-9 07
AmB Amador loam, 0 to 8 percent slopes ____________ . e - - . . 22 | VIIe-9 097
AmD Amador loam, 8 to 30 percent slopes ________._ . ______________. o2 22| V9 97
AmF Amador loam, 30 to 60 percent slopes - .. _______________ . . ceoooo 22 ] VIIe-9 97
AnA Anderson gravelly fine sandy loam, 0 to 3 percent slopes______ . _________. A RN ~ 22 TIIs—4 9L
AnB Anderson gravelly fine sandy loam, 3 to 8§ percent slopes__________. i R e 22 ) IIIs4 01
AoA Anderson gravelly fine sandy loam, channeled, 0 to 3 percent slopes__ . ________________ _. - 22 IlIs—4 91
AuB Auburn elay loam, 3 to 8 percent slopes_ ..o oo _________.__.__. swawnErssanewee 22 || IVe-3 92
AuD Auburn clay loam, 8 to 20 percent slopes_ ... . _____________. : R S S 22 1 Vle-3 95
BcA Bear Creek clay loam, 0 to 3 percent slopes. ___________ o _.___.. .. 24 | IIs-3 88
BeA Bear Creck gravelly clay loam, channcled, 0 to 3 percent slopes__.___ . ______________ i 24 | TVe-3 92
BgA Bear Creck gravelly loam, 0 to 3 percent slopes. _.._____ . _________ 24 | I1s-3 88
BmA Bear Creek loam, 0 to 3 percent slopes_ . __________________ - e 24 | IIs—3 88
CaA Chualar sandy loam, 0 to 3 percent slopes. - _________________ e B 24 | 11s=7 88
ChA Chualar sandy loam, slightly saline-alkali, 0 to 3 percent slopes____. [ e 24 IIs-6 88
CcA Colunibia fine sandy loam, 0 to 1 percent slopes___________________. ; . 2= i o sem 24 | ITw-2 87
CdA Columbia. fine sandy loam, moderately saline, 0 to 1 percent slopes_______ . _ R, 24 Iliw-6 90
CeA Columbia loam, 0 to 1 percent slopes__ - ____ . ______________. e SRR A SR m mm m e e m e e 26 | Ilw-2 87
CfA Columbia silt loam, 0 to 1 percent slopes_ .- - _______________. s o P 26 | IIw-2 87
CgA Columbia silt loam, slightly saline, 0 to 1 pereent slopes_______________________ . ______.. 26| Ilw-2 87
ChA Columbia silt loamn, moderately deep over Fresno soils, slightly saline-alkali, 0 to 1 pereent slopes___- 26 | ITTw-3 90
CkA Columibia silt loam, moderately deep over Temple soils, 0 to 1 percent slopes______________________ 26 | Ilw-2 87
CmA Columbia silt loam, moderately deep over Temple soils, slightly saline, 0 to 1 percent slopes________. 26 | IIw-2 87
CnA and Temple loam, overwashed, moderately saline, 0 to 1 percent slopes_ - - . __________________ 62 | ITIw-6 90

TdA
CoA Columbia silty clay loam, slightly saline, 0 to 1 percent slopes__ .. ____ e 26 | ITw-2 87
CpA Columbia soils, 0 to 1 percent slopes_____.__________________ L o o 26| IIw-2 87
CsB Columbia soils, channeled, 0 to 8 percent slopes____________ I S 28 ‘ I1le-4 8Y
CyB Corning gravelly sandy loam, 3 to 8 percent slopes_______ __ , . SR 28 | IVe-3 92
CyC Corning gravelly sandy loam, 8 to 15 percent slopes..___ _ - o - - 28 | IVe-3 92
CyD Corning gravelly sandy loam, 15 to 30 percent slopes___ 2 e — 28 Vle-9 96
DeA Delhi loamy sand, 0 to 3 percent slopes__________ 3 = e awaEeeanem swee 28 || IITe—4 89
DeB Delhi loamy sand, 3 to 8 perecentslopes___ ... _____ = 23 | I1le—4 89
DfA Delhi loamy sand, moderately deep over clay, 0 to 3 percent slopes.______ .. e ey ) 28 | Ille—4 89
DgA Delhi loamy sand, silty substratum, 0 to 3 percent slopes_______ siz=: H8 SmREEL | ____ ________ ? 28 | Ille—4 89
DhA Delhi sand, 0 to 3 percent slopes. . ___ .. ____________ : : RIS L e e e e em e 30 | IVe—4 093
DhB Delhi sand, 3 to S percent slopes..___________ ... 30 | IVe~4 93
DkA Dello loamy sand, 0 to 1 percent slopes___ — . ______ o - 80 1 IVw—4 93
DI Dredge and mine tailings_ .. __________ . ____._.. . . e - 34 VIIs-1 97
DmA Dinuba fine sandy loam, 0 to I percentslopes__ ... . _______ .- 30| IIw-3 87
DnA Dinuba fine sandy loam, shallow, 0 to 1 percent slopes___.____ S S s i 3 IVs-3 U4
DoA Dinuba fine sandy loam, deep, 0 to 1 percent slopes______________ T 50 | ITw-3 87
DpA Dinuba fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes_____ _______.____ .. .. ____ ... 30 | ITw-3 87
DrA Dinuba sandy loam, 0 to 1 percent slopes__ . - . ___.__.__ e 3 . 32 ITw-3 87
DsA Dinuba sandy loam, shallow, 0 to 1 percent slopes___.___. .. e . R g 52 1 IVs-3 94
DtA Dinuba sandy loam, deep, 0 to 1 percent slopes_ ______ ____ g Crr e s 32 11w-3 87
DuA Dinuba sandy loam, poorly drained variant, 0 to 1 percent slopes._ S S 5s U 32 | IITw-3 90
DwA Dinuba sandy loam, slightly saline-alkali, 0 to 1 percentslopes___________________________________ 32 IIw-3 87
DxA Dinuba sandy loam, moderately saline-allali, 0 to 1 percent slopes___ _______________________.__.__ 32 | IVs—§ 94
DyA Dinuba sandy loam, shallow, slightly saline-alkali, 0 to 1 pereent slopes_ ______ ____________________ 32 | IVs-3 94
DzA Dinuba sandy loam, very poorly drained variant, slightly saline-alkali, 0 to 1 percent slopes____.__ . 34| TIIw—6 90
EcF Ioxehequer roeky loam, 30 to 60 percent slopes. - e 34 | VIIe-3 96
ErD Iixchequer and Auburn rocky soils, 8 to 30 percent slopes_________. - e 34 | VIIe-3 96
ExB Isxehequer and Auburn soils, 3 to 8 pereent slopes__ : . _— _ 34} Vie-3 05
ExD Exehequer and Auburn soils, 8 to 30 percent slopes_._____ 2 i : : e 34 | VIe-3 95
FoA Toster very fine sandy loam, very poorly drained, slightly saline-alkali, 0 to 1 percent slopes____ .. 34 | IITw—0 90
FpA Ifresno fine sandy loam, slightly saline-alkali, 0 to 1 pereentslopes_-________________ ... 34 | ITIs-8 92
FrA Fresno fine sandy loam, moderately salinc-alkali, 0 to 1 percent slopes____ rminessem e aes 00 [ TVs-8 94
FsA I'resno fine sandy loam, strongly saline-alkali, 0 to 1 percent slopes______ . i 5 23 . 36 | VIs-8 96
FtA Fresno sandy loam, slightly saline-alkali, 0 to 1 percent slopes_ -~ ESsiinaTessssessr 96 | IIs-8 92
FuA Fresno sandy loan, moderately saline-alkali, 0 to 1 percent slopes. __ . _______ _—_ .. 86 | IVs-8 04
FyvA Ifresno sandy loam, strongly saline-alkali, 0 to 1 percent slopes_ oo _______________________ - VIs-8 96
FwA I'resno-Dinuba sandy loams, slightly saline-alkali, 0 to 1 percent slopes. ______ e 06 | TS 92
FxA Fresno-Dinuba sandy loans, moderately saline-alkali, 0 to 1 percent slopes R ) - 36 | IVs=S 94
GfA Grangeville fine sandy loam, 0 to 1 percent slopes_________ . ____________. B - 38 | IIw-2 87
GgA Grangeville fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes_ ... __ - ) . 38 | IIw-2 87
GhA Grangeville sandy loam, 0 to 1 percent slopes. . . _______ . _.__. . 38 | 1Iw-2 87
GkA Grangeville sandy loam, slightly saline-alkali, 0 to 1 percent slopes__ . s . 38 | IIw-2 87
GmA Grangeville very fine sandy loam, 0 to 1 percent slopes____________ 3 e - - - e -~ 38 | IIw-2 87
GnA Grangeville very fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes___________ . ._..__.____ 38 | IIw-2 87
GoA Grangeville very fine sandy loam, moderately saline-alkali, 0 to 1 pereent slopes.. ... __. : 38 | ITTw—6 90
GrA Greenfield fine sandy loam, 0 to 3 percent slopes__._________ it e : R S8 4 .. 58 f I-1 86
GsA Greenficld sandy loam, O to 3 percent slopes_____ __ __ | AT . EESEENEREIE oo 38 | I-1 86
GsB Greenfield sandy loam, 3 to 8 percent slopes.. . Ll 40 | Ile-1 87
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Map

symbol Mapping unit Page | Symbol Page
GvA Greenfield sandy loam, deep over hardpan, 0 to 3 percent slopes_______________ SR = — e = - . 40 | IIs-3 88
HaB Toomes rocky loam, 0 to 8 pereent slopes__ __ __ . _ e o 64 | VIIe-9 97
HbA Hanford fine sandy Io&m 0 to 3 percent slopes_________ i | SERSIEE - oo 40 | I-1 86
HbmA Hanford fine sandy loam, moderately deep over sand, 0 to 3 pCI cent SIOpCb i e 40 ; 111s—4 91
HbpA  Hanford fine sandy lo&m moderately deep over silt, 0to1 percent slopes._ _ _ . __________________ 40 | I-1 86
HbsA  Hanford fine sandy Ioam deep over sile, 0 to 1 per cent qupCb _________________ S e 40 | I-1 86
HcA Hanford gravelly sandy Ioam 0to3 pucent slopes____. e - 40 | I1Is—4 91
HdA Hanford sandy loam, 0 to 3 pelcent slopes____ . e i N i 40 | I-1 86
HdB Hanford sandy loam 3 to 8 percent slopes______. I S . R . 40 | Tle—1 87
HdC Hanford sandy Iomn S8to 1b percentslopes_ .. . _________ S e 42 TVe-1 92
HddA  Hanford sandy loam, poorly drained variant, 0 to 1 polcent slopos_ o l. peemeemes oemenemes 22 || ITw—2 87
HdmA Hanford sandy lomn, moderately deep over sand, 0 {o 3 percent slopes.__ .. ______ : 42 TIls—4 91
HdpA  Hanford sandy loam, moderately decp over silt, 0to 1 percent slopes. e M SRS SR 42 IIs-3 88
HdsA Hanford sandy Ioam deep over silt, 0 to 1 pexcent slopes_ __.._____. — CRASEEEAEA . SEESsTaE 42 | 1-1 86
HeA Hanford very fine san(lv loam, 0 to 1 percentslopes.-__ - __ . ________ e 42 1 T-1 86
HfA Hilmar loamy sand, 0 to 1 pelcent slopes_ . __________ ... SN S SRR = S 42 | TIIw—4 90
HfdA Hilmar loamy sand, deep, 0 to I pereent slopes .- __ .. ________ .. 42 T Tw—4 90
HfeA Hilmar loamy sand, very poorly drained variant, moderately saline- All\ah 0 to 1 pereent slopes______ 44 | IVw—4 93
HkaA  Hilmar loamy sand poorly drained, slightly saline- alkali, 0 to 1 pereent slopob _________________ 44 | IVw—4 93
HkhA  Hilmar loamy san(l, slightly saline—n‘lkali, 0 to 1 percent slopes__.______ . , ] 44 | TITw—4 90
HmA Hilmar sand, 0 to 3 pereent slopes_ ... ... e 44| TTTw—4 90
HnA Honcut clay loam, 0 to 1 percent slopes_______ . e 44 | I-1 86
HoA Honcut fine sandy loam, 0 to 1 percent slopes_ . e . L 44 | I-1 86
HpA Honcut loam, 0 to 1 percent slopes____________. - RS R . & P —— 44 | I-1 S6
HrA Honcut sandy loam, 0 to 1 percent slopes_ .. _ N SR SRR — o o - - o v DRI TR SRR 44 1 I-1 86
HsB Hopeton clay, 3 to 8 pereent slopes_ _____ . ___ . T S e 44 | IITs-5 91
HtA Hopeton clay loan, 0 to 3 percent slopes____ i g 44 | 1I1s—3 91
HtB Hopeton clay loam, 3 to & percent slopes__ __ . : i LT 2 - I 44 | TVe-3 92
HuA Hopeton loam, 0 to 3 pereent slopes__ ... _________. SeE mEeRMes | .. 46| IIIs-3 91
HuB Hopeton loam, 3 to &8 percent slopes._ . . .. 46 | IVe-3 92
HvB Hornitos fine sandy loam, 3 to 8 percent slopes_ - - ________ e 46 | VIIe-9 97
HvD Hornitos fine sandy loam, 8 to 30 percent slopes_ _____.__ . . .46 | VIIe-9 97
HyB Hornitos gravelly fine san(lv loam, 3 to 8 percent slopes. .- . e e 46 | VIle-9 97
HyD Hornitos gravely fine sandy loam, 'S to 30 percent slopes. . _ o _______. e 46 | VIIe-9 97
KeB Keyes cobbly clay loam, 0'to 8 percent slopes_ - . ... _________ ... 46 VIe-9 96
KgB Keyes gravelly clay loam, 0 to 8 pereent slopes - ... RIS S T R e SR 46 | IVe-3 92
La Lava and sandstonc rockland . ______ . _____ e S T R T 46 | VIIIs—1 97
MaA Madera loant, 0 to 2 percent slopes_ .. ... 46 | IVs-3 94
MdA Madera sandy loam, 0 to 2 percent 8lopes__ - e 48 | IVs-3 94
MdB Madera sandy loam, 2 to 4 percent slopes.__ - . 48 | IVe-3 94
MeA Madera-Alamo complex, 0 to 2 percent slopPes._ - . .. . oo 48 | IVs-3 94
MkA Meikle clay, 0 to 1 percent slopes._ ______ ______________________. s A AR T 48 | ITIw-5 90
MmA Modesto clay loam, 0 to 1 percentslopes______ . ___ . ____________________ 48 | 1Is-7 88
MnA Modesto clay loam, slightly saline-alkali, 0 to 1 pereent slopes_______ . ________ i ieaoo- 48 | 11s-6 88
MoA Modesto loam, 0 to 1 percent slopes____ . _________________________. R e 48 | IIs-7 88
MpA Modesto loam, slightly saline-alkali, 0 to 1 percent slopes_ ___________. U £ I A 8 €0 88
MtA Montpellier coarse sandy loam, 0 to 3 percent slopes___________ . ______. e ) 50 | IIIs-3 91
MtB Montpellier coarse sandy loam, 3 to 8 percent slopes_ ______ ... 50 | IVe-3 92
MtC Montpellier coarse sandy loam, 8 to 15 percent slopes_________ .. ... 50| IVe-3 92
MtC2  Montpellier coarse sandy loam, 8 to 15 percent slopes, eroded_ _______ R .. 30 | VIe-3 95
MtD2  Montpellier coarse sandy loam, 15 to 30 percent slopes, eroded ___ ... . _____ _______. s 50 | VIe—9 96
MtD3  Montpellier coarse sandy loam, 15 to 30 pereent slopes, severely eroded._ . ____________________ 50 | VIe—9 96
MvA Montpellier coarse sandy loam, poorly drained variant, 0 to 1 percent slopes__________ .. ____.____ 50 | 1IIw-3 90
OaA Oakdale sandy loam, 0 to 3 percent slopes_________________________ . ... 50 | I-1 86
PaA Paulsell clay, 0 to 1 percent slopes__ - _ . . 50 | IITw-5 90
PcB Pentz cobbly loam, very shallow, 0 to 8 pereent slopes. . _________________._._.___.__ 50 VIIe-9 97
PcD Pentz cobbly loam, very shallow, 8 to 30 percent slopes_____________ __ ... . __ .. ... 52| VIle-9 97
PeB Pentz gravelly loam, 3 to 8 percent slopes_ .. ___.___________ . R 52 VIe-3 95
PeD Pentz gravelly loam, 8 to 30 percent slopes__ 52 | Vle-3 95
PeF Pentz nmvellv Ioam, 30 to 7h pereent slopes__ - . ______. .- 52 VIle-3 96
f Pentz Ioam 3 to 8 percent slopes__________________ et — = R - ~ oo B2 | VIe-3 95
P{D Pentz loam 8 to 30 percent slopes___,,,_,,,_ S B B SS RISEITEES mr = = = m e m m m m o m 52 | Vle-3 95
PIE Pentz Ioam, 30 to 45 percent slopes. . e D2 | VIIe-3 96
PmB Pentz loam, moderately deep, 3 to 8 percent slopes.__ ... . ___ .. . - 52 Ille-1 89
PmC Pentz loam, moderately deep, 8 to 15 percent slopes___. . _____________ 52 | IVe-1 92
PmC2  Pentz loam, moderately deep, 8 to 15 pereent slopes, eroded_ - __________________ 52 | IVe-1 92
PmD Pentz loam, moderately deep, 15 to 30 percent slopes_ - .. _____..__._ 52 | Vle-3 95
PmD2  Pentz loam, moderately deep, 15 to 30 percent slopes, eroded__ . _____ .. ___ 52 Vle-3 93
PcB Pentz sandy loam, 3 to 8 pereent slopes_ _ . . - 52 Vle-3 95
PpB Pentz-Redding gr ngllv loams, 0 to 8 per cent slopu _____________________________________________ 54 | VlIe-9 96
PiB Peters clay, 0 to 8 percent slopes_ - _ . 54 | IlIs-5 91
PtC Peters clny, 8 to 15 percent slopes____________. . _____. e 54 | IVe-h 93
PvB Peters cobbly clay, 0 to 8 percent slopes_ . _ .. 54 | 11ls-5 91
PvC Peters cobbly clay, 8 to 15 percent slopes__ __ ____________________________________ oo 54 IVe-5 93
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Map

symbol
PxB
PxC
RaA
RaB
RaC
RbB
RbC
RcB
RcC
RdB
ReA
ReB
RfA
RgA
RkA
RnA
RoA
Rr

RtA
RvA
Ry A
SaA
SaB
Sc

SmA
SnA
SnB
SwA
ThA
TcA
TeA
TIA
TgA

ThA
TkA
TmA
TnA
ToA
TpA
TrA
TsA
Tt
TuA
TuB
TvA
Tx
WaA
WhA
WcA
WdA
WeA
WhD
WhF
WkB
WmB
WmC
WmC?2
WmD
WmD2
WmE2
WrA
WrB
WrC
WtA
Wv A
WyA
YkA
YoA
ZaB
ZaC
ZaD
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Mapping unit

Peters-Pentz complex, 0 to 8 percent slopes. ... . ________
Peters-Pentz complex, 8 to 15 pereent slopes_ ... ______

Raynor clay, 0 to 3 percent slopes.__.... R SRR G - - - _ . e e R S Aeh - - -

Ra‘ynor clay, 3 to 8 percent slopes.._____ SR
Raynor clay, 8 to 15 pereent slopes_____ .. _______.__.

Raynor cobbly clay, 0 to 8 percent slopes__ . . ___ . ___ ________
Raynor cobbly clay, 8 to 15 percent slopes._ e ieiaoo
Redding cobbly loam, 0 to 8 pereent slopes_ .. __ . . _______._____

Redding cobbly loam, 8 to 15 percent slopes________ . __. JE

Redding gravelly loam, 0 to 8 pereent slopes_____ .. __ . _

Rocklin sandy loam, 0 to 3 percent slopes. . ________. Gt - - o ;
Rocklin sandy loam, 3 to 8 percent slopes____________ .. ___ _______

Rossi clay, moderately saline-alkali, 0 to 1 percent slopes__________ .. _
Rossi clay, strongly saline-alkali, 0 to 1 percent slopes_____ .. ____ S

Rossi elay loam, moderately saline-alkali, 0 to 1 percent slopes_.____ . ______ ____._..__

Rossi-Waukena complex, moderately saline-alkali, 0 to 1 percent slopes._.

Rossi-Waukena complex, strongly saline-alkali, 0 to 1| percent slopes._._______ ______ . _____.

Riverwash _ -

Ryer clay, 0 to 1 percent slopes__________ el

Ryer clay loam, 0 to 1 percent slopes
Ryer loam, 0 to 1 pereent slopes_ .. ___

San Joaqum sandy loams, 0 to 3 percent SIO])( S
San Joaquin sandy loanh, 3 to & percent slopes___ . ____ . . ______
Schist rockland___ __________ ___________ _______ ___ e

%dn ]oqqum and \/Iadem SOIl () to 3 pereent slopes_... oo __

Snellmn sandy 10‘1111 Jto8 percent slopes _______________________

Snelling sandy loam, poorly drained variant, 0 to 1 percent slopcs,____,,: _______________________
Temple loam, overw achod 0 to 1 percent <Iopec _______________________________________________
Temple loam, overwashe(l, slightly saline, O to 1 pereent slopes_ .. ______________

Temple SIlLV chv Qhr’htlv s‘ihne () to 1 pelcent slopea _________________

Temple SIItV CIJV loam slightly S‘illlle 0 to 1 pmcent slopes_ Ll __
Temple silty clay loam, moderately saline, 0 to 1 percent slopes_ . oo o oo_._
Traver fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes__ . ___________.__
Traver fine sandy loam, modox ately saline- all\ah 0to 1 percent slopes ___ . ______.._.
Traver fine sandy loam, strongly saline-alkali, 0 o 1 percent slopes. .. ________________
Traver sandy loam, slightly saline-alkali, O to 1 percent slopes.. - .. ______________

Traver sandy loam, moderately saline-alkali, 0 to 1 percent slopes.._.

Traver sandy loam, strongly saline-alkali, ( to 1 percent slopes___._______ . _____.____

Tuff roekland. . e
Tujunga loamy sand, 0 to 3 percent slopes_ ___________ . _____ __
Tujunga loamy sand, 3 to 5 percent slopes_ . . ________
'1u]unga sand 0 to 3 percent slopes_ - .. ___________

\Vdukena ﬁnc sandy loam, shnhtly saline-alkali, 0 to 1 percent slopes_ . ______ . ______

Waukena fine sandy loam, moderately saline-alkali, 0 to 1 percent slopes
Waukena fine sandy loam, strongly saline-alkali, 0 tro 1 percent slopes___

Waukena sandy loam, slightly saline-alkali, 0 to 1 percent slopes_ ..o oo ________
Waukena sandy loam, modecrately saline-alkali, 0 to 1 percent slopes_________ . ______________
Wluterock lOClxy silt lomn 9 to 30 pelcgnt slopes - el

Vhltelock silt loam, 0 to $ pel cent slopes__ o L. ____________
Whitney sandy loams, 3to8 per cent slopes_____ . ______

Whitney sandy loams, 8 to 15 pereent slopes____ . _______________

Whitney sandy Ioa.ms, 8 to 15 percent slopes, croded . .. ___._
Whitney sandy loams, 15 to 30 percent slopes_ . ______ ...
Whitney sandy loams, 15 to 30 percent slopes, eroded .o __ L L..._
Whitney sandy loams, 30 to 45 percent slopes, eroded._______ e il
Whitney and Rocklin sandy loams, 0 to 3 percent slopes._ . . _______.__
Whitney and Rocklin sandy loams, 3 to 8 percent slopes. ____ o _________.__.__
Whitney and Roeklin sandy loams, 8 to 15 pereent slopes_. .. . _._.________
Wyman clay loam, 0 to 1 percent slopes. oo lio__oo._.
Wyman loam, 0 to 1 percent slopes. i
Wyman loam, moderately deep over gravel, 0 to 1 percent slopes._____ . _____________
Yokohl loam, 0 to 1 percent slopes. _ .- L eoooo.

Yokoll clay loam, 0 to 3 percent slopes__ . ____ . ____ SRSt el

Zaca clay, 3 to 8 percent SlOpes_ . o o .
Zaca clay, 8 to 15 percent slopes__ - _ L ____.
Zaca clay, 15 to 30 pereent slopes. - ol ool-

O

/Z

Symbol
Vie-3
Vie-3
II1s-5
I11s-5

| IVe-5

II1s-5
IVe-5
VIe-9
Vie-9
IVe-3
I111s-3
IVe-3
VIw-6
VIw-06
IVw-6
IVs-8
VIiw—6
VIIIs—1
I1Is-5
ITs~7
I1s-7
IVs—3
IVe-3
VIIIs-1
IVs—3
11s-7
ITe-1
I1lw-3
ITw-2
ITw-2
I1Tw-5
IIIw-5
IIw-2
ITw-2
ITIw-G
I1s-6
1IIs-6
IVs—6
11s-6
ITIs-6
IVs—6
V1Iis—1
IITe—4
I1le—4
IVe-4
VIIIs-1
11Is-8
IVs-8
VIs-8
111s-8
IVs-8

| VIle-3

VIle-3
VIle-3
IIle—1
IVe-1
IVe-1
Vie—4
Vie—4
Vile-3
Ille-1
ITTe~-1
IVe-1
I-1
I-1
I1Is-3
1Vs-3
IVs-3
111s-5
IVe-5

| IVe-5

Capability unit

Page
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Illustrations

Expand the Illustrations menu to see the list of photographs and diagrams.
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